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KpaTKO onncbiBaiOTca MeTo^bi h npneMbi, ncnojib 3 yeMbie jx jw nojiyneHna nocjie^oBaiejibHOCTen flHK 
n hx aHajiH 3 a b xojxc peKOHCTpyKunn (})HJioreHe 3 a TaKcoHOB. B nepBon CTaTbe o 630 pa paccMaTpHBaioTca Me- 
TO^bi Bbi^ejieHHH, aMnjiH(J)HUHpOBaHHJi n ceKBeHHpOBaHHa flHK; Bbi 6 op npanMepOB; npHHijHnbi n no.nxo.nbi, 
npHMeHaeMbie ajw MHOJKecTBeHHoro BbipaBHHBaHna nocneiiOBaTejibHOCTen, cnocobw xapaKTepncTHKH hx 
B apHabejibHocTH. 

KjuoneBbie cjiOBa: MeTonw MOJieicyjnipHOH cHCTeMaTHKH pacTeHHH, reHocHCTeMaTHKa, MOJieicy- 
jiapHaji (J)HJioreHeTHKa. 

B nocne^HHe 10 neT mli cTajiH CBn^eTejiaMH 6ypHoro pocTa MOJieKyjiapHo-cncTeMa- 
THHecKHX HccneAOBaHHH pacTeHHH, ocHOBaHHLix Ha pe3yjiLTaTax aHajiH3a nocne/jOBa- 
TenLHocTeH pa3JiHHHLix ynacTKOB ,3,HK. B 1997—1999 rr. hhcjio CTaTen no otoh Te- 
MaraKe b ^cypHanax h KHnrax cocTaBHjio okojio 1000, oto npnMepHO b 3 pa3a OonLuie, 
neM 3a Taxon >xe npefluiecTBytomnn nepnofl (Sytsma, Hahn, 2001). JlnflepaMn no nncny 
ny6jiHKau,HH b otoh oSjiacra hbjhhotch aBTopw H3 CILIA, BejinxoSpnTaHHH, TepMaHnn, 
ftnomm n cTpaH CKaH^HHaBHH — maBHLiM o6pa30M Tex, tjj,q Jiynuie Bcero pa3BHTa co- 
oTBeTCTByioniaH MaTepnajibHO-TexHHHecxaa 6a3a rjiz othx noxa AoporocToaiijHx nccne- 
AOBaHHH. Ho nocTeneHHO ctohmoctl Taxnx aHajin30B CHn>xaeTCfl, nx flocTynHOCTb jjjm 
6onee uinpoKoro xpyra jiaOopaTopnn pacTeT n cootbctctbchho pacuinpaeTca nepeneHb 
cipaH, r,qe ohh npoBOA^Tca. K co^cajieHHio, oto coBnajio no BpeMeHn c TpyAHOCTUMn, 
nepe^CHBaeMMMH Been poccnncxon Hayxon, bo3MO>xho nooTOMy y Hac 3aMeTHoro pocTa 
He HaOniOAaeTCJi. no 3TOMy noBo#y y>xe BLiCKa3LiBajiacL (IIlHeep, 2002) b peu,eH3nn 
Ha KHnry A. C. AnronoBa (20006), CToamero bo rnaBe no cyra eAHHCTBeHHon b Ha- 
men CTpaHe JiaSoparopnn, r#e c Hanajia 1960-x roflOB nocTOflHHO 3aHHMaioTCfl MOJie- 
KymipHOH CHCTeMaTHKOH (reHOCHCTeMaTHKOH) pa3JIHHHLIX OyxapHOT, B TOM HHCJie H 
pacTeHHH. CTaTLH coTpyzjHHKOB JiaSopaTopnn, co^ep^amne pe3yjibTaTbi (JiHJioreHeTH- 
necKoro aHajiH3a ceKBeHnpoBaHHLix ynacTXOB ,3,HK pacTeHHH, nySjinxyiOT Be^ymne 3 a- 
pySe^CHLie >xypHajibi — «Plant Systematics and Evolution)), «Taxon)), «Journal of Mo- 
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lecular Evolution)) h ap* (Bobrova et al., 1987, Troitsky et al., 1991, Samigullin et al., 
1999; Valiejo-Roman et al., 2002a, b h a p.). 3thm mo)kho no npaBy ropAHTbcn, oAHa- 
ko BTopaa CTopoHa Me^aJin — Ta, hto b pe3yjiLTaTe Ha pyccKOM H3bixe b )xypHajiax, 
AOCTynHLix umpoKOMy Kpyry 6oTaHHXOB (b tom HHCJie b «EoTaHHHecxoM )xypHajie»), 
noKa noHTH HeT nybjiHxaijHH no 3toh TeMe, KpoMe o63opHbix (EobpoBa h jjp., 1995; 
Ahtohob, 1999, 2000a h ap)- HeT TaiOKe hh oahoh khhth Ha pyccKOM H3bixe, TAe onn- 
CHBajiHCL 6li ocHOBHbie MeTOAW nojiyneHHfl AaHHbix, hx o6pa6oTKH, nocTpoeHHH Ae- 
peBbeB Ha hx ochobc. 

A. C. Ahtohob b unrapyeMbix mhoio paboTax npeAynpe)XAaeT 06 onacHocra HexpH- 
THnecKoro oTHomeHM k CHCTeMaranecKHM BbiBo^aM, CAejiaHHbiM Ha ocHOBaHHH cono- 
CTaBJieHHH oahoto hjih HecKOJibKHX ynacTKOB fftlK (a 3to k HacToameMy BpeMeHH npax- 
THnecKH Bee paOoTbi). Ho HeJib3H He npH3HaTb, hto CTaTbH no MOJiexyjinpHOH CHCTeMa- 
THKe, OCo 6 eHHO Ha aHTJIHHCXOM H3bIXe, TpyAHbl Rim BOCnpHHTHH GoTaHHXOB. B 3 THX 
paOoTax BCTpenaeTca mhoto TepMHHOB, oTcyTCTByiomHX b 6 ojibuiHHCTBe cjioBapefi, h 
cjiob, nepeBOA xoTopwx (a 3 HaHHT, h cmbicji) He aceH b a^hhom xoHTexcTe. TaxHM o 6 pa- 
30M, HaniHM OOTaHHKaM B CJI 02 XHBIHHXCH yCJIOBHHX OHeHb CJI05KHO apryMeHTHpOBaHHO 
KpHTHHeCKH nOAXOAHTb K pa 6 oTaM MOJieKyjMpHbIX CHCTeMBTHKOB. 

Me)KAy TeM 3TO Heo6xOAHMO. KOHeHHO, BbIBOAbI, K KOTOpbIM npHXOAHT aBTOpbl B 
pe3ynbTaTe cpaBHeHHH <f>parMeHTOB /tHK, He hbjdhotch OKOHHaTenbHbiMH (cnpaBeAJiH- 
bocth pa/tH cxa)xeM, hto flajiexo He Bee Ha 3to npeTeH^yiOT), a Jinnib «<f>HjioreHeTHHe- 
CKHMH THnOTe3aMH)) (xax H BbIBOAbI, OCHOBaHHbie Ha HeMOJieKyjiapHbIX AaHHblx), TeM 
ne MeHee ohh bo mhothx cjiynanx npeACTaBJiaiOT 3HaHHTeJibHbiH HHTepec, b oco6eH- 
HOCTH 3BpHCTHHeCKHH. To, HTO B HaUieH CTpaHe MaJIO 3aHHMaiOTCH CeXBeHHpOBaHH- 
eM ^HK pacTeHHH b CHCTeMaraxe, oropHHTejibHO, ho He TparHHHO. A bot ecjiH Becb otot 
orpoMHbiH MaccHB HOBbix, HHTepecHbix, HHor/ta HeoacHAaHHbix pe3ynbTaTOB He 6yAeT 
ocBoeH nmpoKHM xpyroM Haumx 6oTaHHXOB (He TOJibKO CHCTeMaraxoB), Ha moh B3tjiha 
MO)KeT 6bITb BeCbMa npHCKOp6HbIM H npHBeCTH K OTpHUaTeJIbHMM pe3yJIbTaTaM. 

Ha^o AoOaBHTb, hto y mhothx 3apy6e)KHbix aBTopoB bojihchhh nporaBonono^CHoro 
TOJiKa cjibiuiHbi ronoca, o6ecnoxoemibie npeBajinpoBaHHeM MOJiexyjrapHbix nccjieAOBa- 
hhh HaA BceMH npoHHMH (Turner, 1998; Landrum, 2001). /Jaace Ha3BaHHH cTaTefi xpac- 
HopeHHBbi, HanpHMep: «Plant systematics today: all our eggs in one basket?)) (Lammers, 
1999). B AMepHKe HexoTopbie 6oTaHHXH o6ecnoxoeHbi TeM, hto, ecnn Tax noHAyr Aena, 
CKopo TaM 6yAeT HexoMy onpeAejiHTb «pacTeHHe, pacTymee noA HoraMH». HaM noxa 
noAoOHoe, x cnacTbio, He rpo3HT. Ho ecnn HaniH OoTaHHXH 6yAyT BJiaAeTb TpaAHijHOH- 
hmmh MeTOAaMH h pa36npaTbCH b MOJiexyjinpHbix, 3 to mohcct AaTb hm HexoTopoe npe- 
HMymecTBo. 

Bee Bbimecxa3aHHoe h noOyAHJio mcha B3HTbca 3a HanncaHHe a^hhoh CTaTbH. 
MHe npeACTaBJweTca Ba^cHbiM o 6 i>HCHHTb AeTajiH pa3Hbix 3TanoB paOoTbi Monexyjrap- 
HblX CHCTeMaTHXOB, XOTOpbie o 6 bIHHO yxa3bIBaiOTCa B CTaTbHX H Ha XOTOpbie CTOHT 06 - 
pamaTb BHHMaHHe, hto6bi cocTaBHTb co 6 cTBeHHoe MHeHHe 06 o 6 ocHOBaHHocra bbibo- 
Aob, CAenaHHbix b toh hjih hhoh MOJiexyjMpHo-CHCTeMaTHHecxoH pa 6 oTe. B ocoOchho- 
cth CTaTbH aApecoBaHa mojioamm OoTaHHxaM, b tom hhcjic h TeM, xto He iuiaHHpyeT 
3aHHMaTbCH HCCJieAOBaHHHMH ,2JHK JIHHHO. HHX )XeJiaTeJIbHO OpneHTHpOBaTbCH B 
3tom HanpaBjieHHH, Tax xax b Hanane XXI b. 3to y>xe cocTaBJineT nacTb o 6 meM npo(j)ec- 
CHOHaJIbHOH TpaMOTHOCTH SoTaHHXa, B HBCTHOCTH CHCTeMaTHXa. 

HanOMHK), HTO HCTOpHH, MeTOAOJIOTHH TeHOCHCTeMaTHXH H OCHOBHbie ee AOCTHJKe- 
hhh no pa3HbiM rpynnaM pacTeHHH paccMOTpeHbi b xhhtc Ahtohobb (20006). Mctoaob 
pecTpHXTa3Horo aHa;iH3a AHK h He 6yAy 3Aecb xacaTbcn, Tax xax ohh mhoto TAe onnea- 
Hbi, b tom HHCJie b Moeii o63opHOH cTaTbe (IllHeep, 1991) b «EoTaHHnecxoM )xypHajie», 
TAe 6biJi H3Jio)xeH hx npHHU,Hn h AaHbi npHMepw ycneuiHoro npHMeHeHHH. 
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ripw HanucaHHH o63opa a ncxo)xy H3 Toro, hto Gojibinafl nacTb HHTaTejien HMe- 
eT npe^cTaBjieHHe o CTpoemiH J\HK, o KOMnneMeHTapHocra h HanpaBJieHHH ee ijeneH, 
O TOM, HTO OCHOBOH 3BOJHOIJHH 5KHBBIX OpraHH3MOB HBJDieTCfl OBOJHOIJHfl flHK, XOTOpafl 
3aKJIK)HaeTC5I B H3MeHeHHH HyKJieOTHAOB BO BpeMeHH, H 3TH H3MeHeHHH HCnOJIb3yiOT- 
ch fljifl onpeAeneHM cxopocra MOJiexyjnipHOH obojiioijhh, a Tax>xe AJ m pexoHCTpyxijHH 
3BOJHOIJHOHHOH HCTOpHH OpraHH3MOB. B JIK)6oM CJiyHae Bee 3TO HeCJIO)KHO y3HaTb HJIH 
OCBOXHTb B naM^TH, HCTOHHHXOB MHOTO. 

B nepBOH nacre o 63 opa paccMaTpHBaioTca mctoam BbmeJieHHJi, aMnjnnjmijHpoBa- 
hhji h ceKBeHHpoBaHM flHK; BbiSop npaHMepoB; npHHijHnbi h noAXOAbi, npHMerae- 
Mbie Rim MHO)KecTBeHHoro BbipaBHHBaHHa nocneAOBaTejibHOCTeH; cnoco 6 bi xapaxre- 
pHCTHKH HX BapHaSeJIbHOCTH. 


BbiAejieHHe ^HK 

Ha nepBOM 3Tane pa 6 oTbi npoH3BOAHTcn BbmejieHHe o 6 men tchomhoh (total) J\UK 
(cioAa bxoaht /JHK xax wep, Tax h xjieTOHHbix opraHejni). B nocjieAHHe toaw AJM 3 Toro 
CTajio AOCTaTOHHo MajieHbKoro ynacTxa jiHCTa hjih ijBeTxa. >KejiaTejibHO, hto6m oto 
6 bma TKaHb 6e3 >xhjiox, h Hy)XHO TmaTenbHO ocMOTpeTb jihct, hct jih noBpe5KAeHHH, 

CBJI3aHHbIX C B03M0>XHbIM 3apa)XeHHCM, - B IipOTHBHOM CJiyHae BMeCTe C paCTHTenb- 

hoh ,ZJHK MO)KeT BbiAejiHTbca ,ZJHK rpH 6 a, xoTopaa noMemaeT npn AajibHeHineM aHa- 
jiH3e. OnHcaHbi cjiynan, KorAa rpH 6 6mji OHAoremibiM, Tax hto He yAaBajiocb BbiAe- 
jiHTb HHCTyio pacTHTejibHyio /JHK (Camacho et al., 1997; Zhang et al., 1997). /JHK bm- 
AejifliOT xax H3 cboxhx jiHCTbeB, Tax h CBoxeBbicymeHHbix (c noMombio CHJiHxarejia 
hjih o 6 biHHbiM cnoco 6 oM). B cjiynae TxaHefi, 6 oraTbix TpyAHoyAajiHMbiMH nojincaxa- 
pHAaMH, nocjieAHee Mo>xeT 6 biTb Aaace npeAnonraTejibHee (K. M. Bajibexo-PoMaH, 

jihhh. coo6ia-)- 

#HK mo^kho BbmejMTb h H3 rep 6 apHbix o6pa3AOB, b tom HHCJie xpaHHBUiHXca Becb- 
Ma npoAOJHKHTejibHoe BpeMa. Ba^CHO, hto6m TxaHH He noABeprjincb chjh>hoh Aerpa- 
AaitHH b npoitecce BbicyuiHBaHHfl, He hoathhjih, ocTaBajincb 3ejieHOBaTbiMH. MHorae 
coo 6 majin 06 ycneuiHOM bbiacjichkh J\BK H3 o6pa3AOB, rep6apH3HpoBaHHbix oxojio 
100 jieT Ha3aA (Andersson, Rova, 1999; Downie et al., 2000 h ap ). Bee name noaBJia- 
kdtch paOoTbi, BbinojiHeHHbie y>xe nojiHocTbio Ha rep 6 apHOM MaTepnajie (Hanp., Rydin, 
Wikstrom, 2002; Garcia, Olmstead, 2003). 

Ebuio npoBeAeHo cneitnajibHoe HCCJieAOBaHHe, nocBameHHoe bo3mohchocth BbiAe- 
jieHM ffHK H3 repOapHbix o6pa3ijoB (nop. Celastrales) pa3Hbix cpoxoB xpaHemra — 
AO CTa c HeOojibuiHM JieT (Savolainen et al., 1995). npaMOH xoppejraiuiH Me)KAy B03pac- 
tom o6pa3ija h ycneumocTbio BbiAejieHHfl J\HK o6Hapy5xeHO He 6buio, ho AaJiexo He H3 
Bcex o6pa3ijoB yAajiocb HK BbmejiHTb. HccJieAOBaHHe noxa3ajio, hto 3to CBjnaHo co 
mhothmh (J>axTopaMH, npoxAe Bcero c A^HTejibHOCTbio BbicyiiiHBaHHJi, xoTopaa b cboio 
onepeAb 3aBHCHT ot cTpyxTypbi TxaHeii (cyxxyjieHTbi h jihctb^ c iuiothoh xyraxyjioH 
coxHyT AOJibine, h ^HK b OojibineH CTeneHH AerpaAHpyeT npn BbicyuiHBaHHH), c (J)H3ho- 
jiorHHecxoH CTaAHeii, Ha xoTopon pacreHHe co6paHo, c ocoOchhoctamh xHMH3Ma pac- 
THTejibHbix TxaHeii (oneHb pa3HOo6pa3Horo h HenpeACxa3yeMoro). HMeeT 3HaneHHe h 
cnoco6 o6pa6oTXH repOapneB npoTHB BpeAHTejieii. BepoaraocTb ycneumoro BbiAejie- 
hhji HK H3 repOapHbix o6pa3i|OB noBbimajio Hcnojib30BaHHe HexoTOpbix peareHTOB. 
Hy^cHo Tax^ce hmctb b BHAy, hto JJJtlK , BMAejieHHaa H3 rep6apH3HpoBaHHbix pacTeHHH, 
xyyKQ xpaHHTCJi, neM BbiAejieHHa^ H3 CBoxero MaTepnajia, bo3mo)xho, H3-3a noBpoxAaio- 
iahx areHTOB, BbiAejunomHxcfl BMecTe c HK (Savolainen et al., 1995). 

nepeA BbiAejieHneM ^HK TxaHb H3MeJibHaiOT, name nocjie 3aMopa»cHBaHHJi c no- 
moiabio >xhaxoto a30Ta (ocoSeHHO b cjiynae rpy 6 bix TxaHeii). HanOojiee nonyjMp- 
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hbim MeTOflOM BbiAeneHiw /^HK b nocjie^HHe roAM jiBjmeTCfl 3xcTparapoBaHHe ee c 
ueTHJiTpHMeTHjiaMMOHHH6poMHAOM (IJTAE), name Bcero no MeTOAy J. J. Doyle, 
J. L. Doyle (1987) hjih ero MOAH^HxainniM. 3 tot mctoa no3BOJuieT BbiAejiHTb flHK 
H3 1—3 r CBOxefi TKaHH hjih 100—300 Mr BbicymeHHOH. OnncaHbi MeTOAbi Bbme- 
jieHHH h H3 MeHbumx KOJiHHecTB, HanpHMep H3 50 Mr CBe)xero Maiepnajia (Walbot, 
1988, u,ht. no Lee, Hymowitz, 2001) hjih 10 — 20 Mr BbicymeHHoro (Hillis et al., ijht. no: 
Beilstein, Windham, 2003). 3aTeM, KaK npaBHjio, npoH3BOA^TCH oHHCTxa h KOHijeH- 
TpnpoBaHHe nyreM yjibTpaueHTpH^yrHpoBaHH^ b rpaAHeHTe CsCl/oraAHyM 6po- 
MHAa. 

Hmoi o6myio reHOMHyio JJHK , mo)xho in vitro (b npoSnpxe) H36HpaTejibH0 bo mho- 
ro pa3 yBejiHHHTb xojiHnecTBo JJHK, cooTBeTCTByiomeH Hy)XHOMy, BbiSpaHHOMy, ynacT- 
Ky reHOMa (jiAepHoro, xjioponjiacTHoro hjih MHToxoHApHajibHoro) c noMomtio npoije- 
Aypbl aMnJIH(j)HU,HpOBaHHJI. 


AMnjiH(J)HUHpoBaHHe h ceKBeHHpoBaHHe JXHK 

IIpaKTHHecKH Bee paOoTbi BXjnonaioT 3Tanbi aMnjiHtJmimpoBaHHfl (yBejiHneHHji xo- 
jiHnecTBa) JJJtlK h coOcTBeHHo onpeAejieHM nocJieAOBaTejibHocTH (cexBeHHpoBaHHji). 
Xotji 3to pa3Hbie 3Tanbi, ho TexHHnecxH Me)XAy hhmh ecTb cxoactbo. B o6ohx ncnojib- 
3yiOTCH nu,p (noJiHMepa3Haa ueimax peaxijHJi) h 3aTpaBKH, hjih npaiiMepbi (primers). 
fflJ(P — oto peaKAHB aMnjiH(J)HUHpoBaHHH fl,HK c noMoniBio (JjepMeHTa /JHK-nojiHMe- 
pa3bi, Bxjnonaiomafl HecKOJibKO uhkjiob, r^e npoAyKTbi, npoH3BeAeHHbie b npeAMAy- 
meM uHKJie, cjiyacaT MarpHijeH b nocjieAyiomeM. IIpaHMepbi — 3 to KopoTKHe (o6bin- 
ho 15 — 20 HyKJieoTHAOB) OAHonenoneHHbie nocJieAOBaTejibHocTH flHK, xoMnjieMeH- 
TapHbie onpeAejieHHOMy ynacrxy JJ HK. 3aTpaBKa Hy>xHa, Tax xax ,0 t HK-nojiHMepa3a, 
cHHTe3HpyioinaH BTopyio uenb ,Z^HK no MaTpHije nepBOH, paOoTaeT, tojibko ecjiH ecTb 
xoTb MajieHbKHH AByitenoneHHbiH ynacTOx, xoTopbiii 0 Ha h AocrpaHBaeT. Bojiee noApoO- 
ho o npoijeccax, onncaHHbix b 3tom pa3AeJie, mo)xho nponecTb no-pyccKH, HanpHMep, 
b KHHre A. B. HeMepnca, 3. AxyHOBa h B. A. BaxHTOBa (1999). 

AMnjiH^HUHpoBaHHe. JJm aMnjiH(|>HijHpoBaHHfl b nocjieAHHe toabi b xanecTBe 
MaTpHUbi Hcnojib3yeTca bch reHOMHaa JJHK. rioAOnpaioTCJi 2 npaiiMepa TaxHM o6pa- 
30M, HToSbi ohh c AByx CTopoH orpaHHHHBajiH BbiSpaHHbiH jjjm aHajiH3a reH HJIH ero 
4>parMeHT. Ilpn 3 tom oahh npaiiMep (forward — npaMoii, o6o3HaHaeTca 6yxBoii F) kom- 
njieMeHTapeH ynacTxy Ha oahoh ijenn /JHK, a Apyron (reverse — oOparabin, o6o3Hana- 
eTca 6yKBOH R) — ynacTxy Ha Apyron ijemi. KorAa Rnmmm ABOHHan ijenb flHK npn 
noBbimeHHH TeMnepaTypbi (o6biHHo a o 94 — 95 °C) AHCcouHHpyeT Ha ABe (AeHaTypn- 
pyeT), to npn nocjieAyiomeM noHmxeHHH TeMnepaTypbi ao onpeAejieHHofi 3aAaHHOH 
(name Bcero ao 50 — 65 °C) 3th npaiiMepbi 6bicTpo HaiUyT Te ynacTKH Ha oAHHOHHbix 
ijenjix, KOTopbiM ohh KOMnjieMeHTapHbi, h o6pa3yioT c hhmh Ayimexcbi (oto Ha3biBa- 
k)t ot^khtom, annealing). Ecjih nocjieAOBaTejibHOCTb ajihhoh b 15 — 20 HyxjieoraAOB 
(npaiiMep) npaBHJibHO noAo6paHa (He othochtch k noBTopjnomHMCJi 3JieMeHTaM reHo- 
Ma), OHa oneHb cneijH(j)H4Ha, Tax hto BepoaTHOCTb ee npncy tctb wl eme b ApyroM MecTe 
reHOMa oneHb Majia. llocjie OT)XHra TeMnepaTypy on^Tb mchhiot ao onraMajibHOH j\m 
HaxoAAmeHCH b peaxunoHHOH CMecn TepM 0 CTa 6 HjibH 0 H flHK-nojiHMepaobi (oGbihho 
70—75 °C). Ectb Hecxojibxo ranoB nojiHMepa 3 , Hcnojib 3 yeMbix b mj,P, HeMHoro pa 3 - 
jiHHaiOHiHxcH no CBOHCTBaM, ho Ba>XHoe 061 nee cbohctbo — oneHb Bbicoxan TepMocTa- 
GnjibHOCTb. IlojiHMepa3a HanHHaeT paSoTaTb, npHeoeAHHHJi x npaiiMepy HyacHbie Hy- 
XJieOTHAbl H3 HMeiOIAHXCH 3AeCb ^Ce MOHOMepOB (Ae30xcHHyxjieo3HATpH4>oc4)aTOB), ao- 
cipaHBaji TaxHM o6pa30M BTopyio uenb no MaTpHije nepBOH uenn. 3 to npoAOJDxaeTca 
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AMnjiH^HUHpyeMtiH ynacTOK 


3' 1 

ECtfiSCccAr 

crArTArrrc 

5’ 



mmccAT- 


5' 

ATTVATTCrA 

taccSOTI 

2 3’ 


1 - ynacTOK, KOMimeMeHTapHbiH npaHMepy F 

2 - ynacTOK, KOMnjieMeHTapHbift npaHMepy R 


I cramn 95°C, pacxoacaeHHe ueneH 


5’ 

ATrrATTcrA 


crArTArrrc- TACcssaifflSB 

5' I 3' 

II cTaana 50°-65°C, o6pa30BaHHe jjyruieiccoB c npaflMepaMH 

3' 5' 

ISC^ccAr-ATrrATTcrA 

CEArTA 

5' 


5’ 

crArTArnc 


mmmccAr 

crArTArrrc 

5’ 


taccMoI 

ATTCrA 

5' 


III CTa^Ha 70°-75°C, yztJiHHeHHe uenen c noMombio nojiHMepa3bi 


5' 

ATrrATTcrA 

TACCTAArCT 

3' 


5’ 

crATTArrTC 

TCTCATCCAr 

3' 


j3; 

ATrrATTcrA 

5' 


Phc. 1. CxeMaTHHecKoe H3o6pa»eHHe aMiumcjjHKaijHH R HK mcto^om nojiHMepa3HOH nenHOH peaK- 

uhh (m^P). 

ripe^cTaBJieH o^hh uhkji. B peaiajHOHHOH cmcch npHcyTCTByioT, KpoMe aMiuiHtJmmipyeMMX (MaTpHHHbix) MOJieKyji ^HK 
h npaftMepoB, MOHOMepw ae30KCHHyKJieo3nnTpH(})oc(})aTOB h ^>epMeHT ^HK-nojiHMepa3a. 


He^ojiro, TeMnepaTypy oiwtl noBtmiaiOT ao 94 °C, Bee ^BOHHwe ijenH ffBK ahccoijhh- 
pyioT, h npn cne^yiomeM 0 T)KHre k ijemi, cootb eTCTBy lomeii y^UHHeHHOMy nepBOMy 
npaHMepy, k KOMnneMeHTapHOMy ynacTicy npHCoe^HHHTCH BTopofi npaiiMep, h b flajib- 
HeHineM ot Hero noH^eT flocTponica BTopofi nenn. CxeMaranecKH oto noKa 3 aHO Ha 
pHC. 1 . 

repe3 HecKOJibKo ijhkjiob kojihhcctbo cpaBHHTenbHo KopoTKHx (J>parMeHTOB, orpa- 
HHHeHHblX C 060HX KOHIJOB nOCJie^OBaTeJIbHOCTHMH, COOTBeTCTByiOmHMH npaHMepaM, 
CTaHeT cymecTBeHHo npeBbimaTb kojimhcctbo Bcex flpyrnx (6onee ajihhhmx h reTe- 
poreHHbix no ,zjjiHHe) 4>parMeHTOB. Hhcjio Hy^CHbix ^parMemoB OyaeT yBejiHHHBaTbca 
OKcnoHeHnnajibHO. Pa3Hbie cTa#HH ni^P ajmtch n o HecKOJibKo MHHyr, oObihho TpeSyeT- 
c a 30—40 uhkjiob ajbi HapaOoTKH Hy^cHoro KOJinnecTBa ,ZJHK. 

riocne 3 aBepmeHH)i aMnjiH(J)HKan,HH flHK OHHmaiOT ot y^ce HeHy)KHbix peaKijHOH- 
hmx KOMnoHeHTOB c noMombio arapo 3 Horo rejia hjih kojiohohhoh xpoMaTorpa(})HH, 
no^BepraiOT 3 JieKTpo(j)ope 3 y b rene, y 6 e 5 KAaiOTCH b tom, hto ee kojihhcctbo h KanecTBO 
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yflOBJieTBopaioT HccjieflOBaTejra, Bbipe3aiOT ynacTOK rejia c JJfiK, SKCTparnpyioT RHK 
H3 rejw, noJiynaioT ee b pacTBopeHHOM coctojihhh h Hcnojib3yioT rjiz ceKBeHHpoBaHHH. 

ycneniHOCTb aMnjiH<f>HKaAHH 3aBHCHT ot toto, HacKOJibKO yAanHo noAo6paHbi ycjio- 
bhh, npaHMepw, ot hhctotm onbiTa h t. n. JleT 10 Ha3aA b oahom h3 o63opoB, nocBameH- 
hmx Hcnojib30BaHHK) xjioponjiacraoH JJflK b CHCTeMaraKe (Olmstead, Palmer, 1994), 
6wji pa3^en, 03arjiaBjieHHbm «PCR nightmares» («KouiMapbi I1U I P»). B HeM roBopHJiocb 
o tom, Kax Hccjie^oBaTeJiH b CBoeM xpyry «He rjw nenara» pacambiBaiOT CTpaiiiHbie 
HCTOpHH O HeO)KHAaHHbIX H Heo6l>HCHHMbIX pe3yJIbTaTaX HeKOTOpbIX OnbITOB c ITT TP 
C Tex nop MHorne oiiih6kh ynTeHbi, BaacHbie AeTajiH oco3HaHbi. Cennac, Kax npaBnno, 
ncnojib3yiOTCH yyKQ roTOBbie KOMMepnecKHe Ha6opbi («kits») pa3Hbix (J>npM jijvl Bbme- 
jieHHH, ohhctkh hjih ceKBeHHpoBaHHJi JQl K. HepeAKO npn nocTaHOBKe cepnn peaiomH 
c J\HK TaxcoHOB H3 HccJieAyeMOH rpynnbi napaJuiejibHO CTaBHTCH npo6w c MarpHH- 
hoh ,3,HK 6nH3Koro TaKcoHa, npo KOTopbiil 3aBeAOMO h3bcctho, hto ero J \HK b AaHHbix 
ycnoBHHx ^ojDKHa ycneumo aMnjHHfmmipoBaTbCJi. KpoMe toto, CTaBHTca h KOHTpojib- 
Hbin onbiT 6e3 MaTpnHHOH JSJAK — jjjw npoBepKH hhctotbi pearemoB n oOopyAOBaHHa 
(oTcyTCTBiw 3arpH3HinomeH, cjiynanHO nonaBinen, ffHK). TeM He MeHee, ocoOchho npn 
pa6oTe c HOBbiMH o6i»eKTaMH, HepeAKO BCTpenaioTCJi TpyAHOcra (cm., HanpnMep, Clau¬ 
sing, Renner, 2001; Nickrent et al., 2004), KOTopwe MoryT 6biTb CBJi3aHbi c nepecTpoiiKa- 
mh AaHHoro ynacraa HK y TaxcoHOB HccJieAyeMOH rpynnw n cnoacHOCTbio noASopa 
npaiiMepoB (cm. HHHce). H3Becrao, hto HexoTopbie ynacTKH J\HK aMnjiH^HimpyioTCJi 
Jiynrne, neM Apyrne. 

CeKBeHHpoBaHne. Ilpn ceKBeHHpoBaHHH ffHK name Bcero Hcnojib3yeTca mctoa 
UUP c TepMHHaAneH nocTpoeHHH KOMnjieMeHTapHOH uenn no CeHA^cepy. JIio6oh 
aHaJiH3npyeMbiH ynacTOK ,ZP1K noABepraeTca ni]P b 4 BapnaHTax peaiajHOHHOH CMe- 
cn (pnc. 2). Ka^KAbin H3 BapnaHTOB coAepacHT oObiHHbie Ae30KCHHyKJieo3HATpH<f>oc<])aTbi 
4 TunoB, cooTBeTCTBeHHO ranaM a3oracToro ocHOBamia: A (A) — aAemm, T (G) — 
ryaHHH, U, (C) —ahto3hh, T (T) — thmhh (oahh H3 hhx paAnoaKTHBHo MeneHbiH P 32 
hjih S 35 , AJifl nocjieAyiomeH actckahh /(HR), KOTopwe Hcnojib3yiOTCH jyvi AocTpaHBa- 
h mi KOMnjieMeHTapHOH uenn. KpoMe Toro, b kb^kaom BapnaHTe npncyTCTByeT Taicace 

eme OAHH H3 THnOB, npeACTaBJieHHblH MOAH(J)HIJHpOBaHHbIM KOMnOHeHTOM-AHAe30- 

KCHHyKjieo3HATpn4)oc4)aTOM, cnyjKamHH TepMHHaTOpoM. 3 tot KOMnoHeHT BCTpaHBaeT- 
ch b AOCTpaHBaeMyio ijenb oGmhhmm o6pa30M, ho OTcyTCTBHe y Hero BToporo thapo- 
KCHJibHoro ocTaTKa pn6o3bi He AaeT bo3mo>khocth npHCoeAHHHTbca k HeMy cjieAyiome- 
My 3BeHy; TaKHM o6pa30M, pocT uenn b otom MecTe npeicpamaeTCfl. Poct hact b oahom 
H anpaBJieHHH ot 5' k 3' KOHijy; tbkhm o6pa30M, b Hanajie y Bcex o6pa3yiomHxcH 
(JjparMeHTOB 6yAyT OAHHaKOBbie (ncxoAHbie) HyicieoTHAbi, a rjiuhsl (J)parMeHTOB 6yAeT 
pa3HOH, Tax Kax npHeoeAHHeHHe TepMHHHpyiomero AHAe30KCHHyKJieo3HATpH<f>oc(J)aTa 
npoHcxoAHT cjiynaiiHbiM o6pa30M b jho6om H3 mcct, rAe aojdkch HaxoAHTbca AaH- 
hwh ran HyKJieoraAa. Hyamo 3aMeraTb, hto Bee 3 to He coBepuiaeTca aBTOMaranecKH, 
HHorAa aji^ ceKBeHHpoBaHHa KOHKperaoro ynacraa AHK ObiBaeT hco6xoahmo Tiua- 
TejibHO noAoOpaTb ycJioBHH peaKAHH — KomjeHTpaijHH h cooraouieHHa Bcex KOMno- 
HeHTOB, TeMnepaTypy h npoAOJi^KHTejibHOCTb KaacAoro 3Tana, hhcjio ahkjiob h t. n. Ecjih 
B ee npaBHJibHO noAo6paHO, b pe3yjibTaTe bo Bcex 4 npo6npKax cyMMapHo 6yAeT ctojib- 
ko ranoB (J>parMeHTOB aHaJiH3HpyeMoro ynacTKaJpiK, ckojibko HymieoraAOB coAep^CHT 
ero nocjieAOBaTejibHOCTb, hx ajihhb 6yAeT ot 1 HyKJieoraAa ao noJiHOH nocJieAOBaTejib- 
hocth. CoAep^CHMoe Ka^cAOH npoOnpKH HaHOCHTCH Ha OAHy H3 4 coccahhx Aopo>KeK re- 
jw h noABepraeTCH 3JieKTpo<])ope3y. IIoABH^cHOCTb (J>parMeHTOB, pa3JiHnaiomHXca no 
pa3Mepy Ha oahh HyKJieoraA, HeoAHHaKOBa, h nocjie 3JieKTpo(J)ope3a h paAHoaBTorpa- 
<J)hh Ha rejie 6yAyT bhahbi nojiocbi, cooTBeTCTByiomHe KajKAOMy H3 (J)parMeHTOB. TaKHM 
o6pa30M, oueHHB, KaKOH (|)parMeHT 3a KaKHM «hact», h 3Haa, KaKOH ran HyKJieoraAa 

8 



IlpaHMep 

\ 


aoerpaHBaeMafl h ceKBeHHpyeMaa uent 

/ 


5'—EflBSMBUAATrruuATr 


y— 


+ 


1. arTO, aUTO, 2. alTO, aUTO, 

aATO, aTTO, aATO, aTTO, 

aarTO aalJTO 

i i 

UAATr U 

UAATrr UAATrru; 

OAATrruuATr UAATrrim 

w 

r u a t 

n 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


Phc. 2. CxeMaTHHecKoe H3o6paaceHHe nojiHMepa3HOH nenHOH peaiojHH — ceKBeHHpoBaHHfl flHK no mcto- 
ay CeHaacepa c TepMHHanHen aHae30KCHHyKJieo3HaTpH<j>oc<j>aTaMH (aaNTO). 

aNTO — MOHOMepw ae 30 KCHHyKJieo 3 HaoB. LlH^pw c jieBOH ctopohw rejw yica 3 UBaK>T hhcjio HymieoTHaoB b cootbct- 
CTByiomeM (J>parMeHTe (cm. TaioKe 06 'bflCHeHHJi b TeKCTe). 



reJIL C 4 aop03KK3MH 


3.aITO,aLJTO, 4.arTO,aUTO, 


aATO, aTTO, 
aaATO 


aATO, aTTO, 
aaTTO 


UA 

UAA 

UAATrruuA 


L1AAT 

IXAATrrUUAT 


b HeM nocaeAHHH (3 to cooTBeTCTByeT aopoacice), mojkho «nponecTb» rent (oto aenaiOT 
CHH3y ot caMoro MajieHbKoro ^parMema) h onpeaejiHTb nocjieaoBaTejibHOCTb. 

B peaKijHJix niJP-ceKBeHHpoBaHHH Taioxe ynacTByeT npaiiMep. HHoraa npn 3 tom 
Hcnojib3yiOTCH Te )Ke npaHMepbi, hto h npn aMnjiH<f>mjHpoBaHHH, a HHoraa (miioc k hhm 
hjih BMecTo hhx) — cneanajibHbie ceKBeHHpyiomHe npaiiMepbi. 

JJjul 6oaee HaaoKHoro nponTeHHn nocjieaoBarejibHOCTeH ceKBeHHpoBamno noaBep- 
raiOTCH o6m4ho o6e ijenn ^HK. IIocjieaoBaTejibHocTb, nojiyneHHyio b pe3yjibTaTe co- 
raacoBaHiw pe3yjibTaTOB no o6enM ijeiuiM, HHoraa Ha3biBaiOT KOHceHcycHOH. 

IIocaeAOBaTejibHocTb He Bceraa yaaeTca nponecTb noaHocTbio. IIphhhhoh mo- 
)KeT 6biTb HeflocraTOHHo neTKoe pa3aejieHne noaoc b reae, Tax Ha3biBaeMaa KOMnpec- 
cun (compression), hto b cboio onepeab mohcct 6biTb Bbi3BaHO paaoM npnnnH. Tpya- 
HbiMH ynacTKaMH j\im ceKBeHHpoBaHim cnmaioTCH roMonojiHMepHbie ynacTKH (coaep- 
)Kamne oahh ran Hyioieoraaa, HanpnMep AAAAAAA) n noBTopjnomneca oaeMeHTbi, 
a TaK^ce ynacTKH c bwcokhm Tl[ coaepacaHneM. riocaeaHHe jienco o6pa3yiOT npoHHbie 
BTopnHHbie CTpyKTypbi «mnnabKH», b 3 thx MecTax ,ZJHK-nojiHMepa3a He mo^kct 3<j)(j)eK- 
thbho ocymecTBJWTb cHHTe3 KOMnaeMeHTapHOH aenn h o6pa3yiOTCH HecneijH(j)HHecKH 
TepMHHnpoBaHHbie (JjparMeHTbi. 06 whho b cTaTbax yica3biBaK>TCfl tohhhh pa3Mep h no- 
jimceHne ynacTKOB, nocjieaoBaTeabHocTb KOTopbix He yaajiocb onpeaeanTb (HHoraa hx 
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npoTJDKeHHOCTb AOcraraeT Hecxojibxnx aoc5itxob HyxjieoraAOB). a>xe npn ycneuiHOM 
ceKBeHHpoBaHHH HHor^a He yAaeTca HACHTH(])HiiHpoBaTb, xaxon HyxjieoraA HaxoAHTca 
b AaHHOM KOHKpeTHOM nojiotfceHHH. Ero OTMenaiOT Kax ? hjih N. KpoMe Toro, cymecr- 
ByeT OAHo6yKBeHHMH xoa, Hcnojii>3yeMbiH, Kor^a b xaxoH-Jin6o HyxjieoraAHOH no3H- 
UHH (caiiTe — site) o6Hapy)xeHbi BapnaHTbi: ABa (R = A hjih T; Y = IJ hjih T; M = A hjih 
U,; K = T hjih T; S = IJ hjih T; W = A hjih T) hjih Tpn (H = A hjih U,, hjih T; B = IJ 
hjih T, hjih T; V = A hjih U,, hjih T; D = A hjih T, hjih T). 

KoHeHHO, 3Aect Bee onncaHO b caMOM o6meM BHAe. Ectl pa3Hbie BapnaHTti cexBe- 
HHpoBaHHn, h ohh Gbicrpo coBepmeHCTByiOTCiL Ecjih Ha nepBtix nopax cexBemipo- 
BaHHe, Kax npaBHJio, npoBOAHJiH caMH aBTopti b jiaGopaTopmix, to b nocjieAHHe toabi 
B ee Gojitmee pacnpocTpaHeHHe noJiynaiOT aBTOMaraHecxne cexBeHaTopbi, Hcnojib3yio- 
mne BMecTO paAHoaxraBHOH mctkh (JmyopecueHTHbie KpacHTejiH h Jia3epHyio AeTex- 
UHK) ceKBeHHpyiomHX rejien. npH 3 tom HH<j)opMauHfl o nocjieAOBaTejibHOCTHX nocTy- 
naeT b bhac nHKOB (JmyopecuemiHH, KOTopbie TyT >xe Moiyr o6pa6aTbiBaTbca cneunajib- 
HblMH KOMnblOTepHbIMH npOipaMMaMH, «HHTaK)mHMH» nOCJieAOBaTeJIbHOCTb. ABTOpbl 
cbmh pa6oTaiOT Ha Taxnx npn6opax b cbohx JiaOopaTopmix hjih OTAaiOT MaTepnaji aji* 
ceKBeHHpoBaHHH b KOMMepnecKHe ueHTpbi. MoAeJien aBTOMaranecxiix ceKBeHaTopoB 
y>xe oneHb mhoto, ohh npoAOJDxaiOT coBepmeHCTBOBaTbca, a ueHa onpeAejieHHH nocjie- 
AOBaTejibHOCTen nocTeneHHo CHH>xaeTCJi. 

OTceKBeHHpoBaHHbie nocjieAOBaTeJibHocTH ynacTXOB JJfl K xoHxperabix Taxco- 
hob noMemaiOTcn b cneunajibHbie 6a3bi AaHHbix TeHEanx (GenBank, http:// 
www.ncbi.nlm.nih.gov.), rAe hm npncBaHBaeTCH HHBeHTapHbiH HOMep h rAe hx nepe3 
HmepHeT MoxceT yBHAeTb h HcnoJib30BaTb ajia paGoTbi xaacAbiH xcejiaiomuH. reHEaHX 
coAep^cHT HH<f)opMauHK) o nocjieAOBaTejibHOCTUx, npHCbuiaeMyio co Bcero Mnpa, xoth 
(|)HHaHCHpyeTCn npaBHTejibCTBOM CELIA h HBjiaeTCJi aMepnxaHcxoH 6a30H AaHHbix. TaM 
HMeiOTC^ h cneunajibHbie nporpaMMbi noncxa nocjieAOBaTejibHOCTeH, roMOJiorHHHbix 
jho6oh 3aAaHH0H, HanpHMep EJIACT (BLAST — Basic Local Alignment Search Tool). 
CymecTByeT eBponencxan 6a3a AaHHbix, aBJunomaflca MOXAyHapoAHofi b npmmHne, 
c 1994 r. — EMBL (The European Molecular Biology Laboratory) Nucleotide Se¬ 
quence Database (http://www.ebi.ac.uk). 

IlpaiiMepbi. Ecjih Ha 3ape cexBeHHpoBaHim npnxoAHJiocb Hcnojib30BaTb Ghojioth- 
necxne npaHMepbi (t. e. ynacTXH npnpoAHbix MOJiexyji ,E[HK), to cennac pa3pa6oTaHbi h 
H ajia^ceHbi TexHOJiorHH nojiyneHHH cHHTeTHnecxHx npaiiMepoB jik>6oh 3aAaHH0H nocjie- 
AOBaTejibHOCTH h ajihhm, hx mo>xho xynHTb roTOBbiMH hjih 3axa3aTb. 

HtoGm BbiGpaTb HeGojibinne ynacTXH Hcnojib3yeMbie b AaJibHemneM xax npaii- 
Mepbi, nocjieAOBaTejibHOCTb H3ynaeMoro ynacTxa AOJimia 6bm> b xaxon-To CTeneHH y>xe 
H3Becraa y Apyrnx opraHH3MOB, aji* 6oTaHHXoB — Jiyurne y pacTeHHH (6 jih3xhx hjih Aa- 
>xe He 6 jih3xhx x HHTepecyiomeH rpynne). npHMemnomnecji HHorAa «yHHBepcajibHbie» 
npaHMepbi a^ HexoTopbix nocjieAOBaTejibHOCTeH, oGiime ajia uinpoxoro xpyra opra- 
HH3M0B, npHBOAHJIH nopOH X TOMy, HTO HapiIAy c flHK paCTeHHH aMnJIH4)HUHpOBaJIHCb 
JJfiK rpnboB (HanpHMep, McDade et al., 2000) hjih Aaace HacexoMbix-BpeAHTeJien. 
IIo Mepe toto xax Bee GoJibine nocjieAOBaTejibHOCTeH ffHK pa3Hbix TaxcoHOB pacTeHHH 
pacniH^poBbiBaeTC^ h npaxranecxH yxce H3BecTHbi nojiHbie reHOMHbie nocjieAOBarejib- 
hocth ajw HexoTopbix o6i>exTOB (Arabidopsis thaliana , Oryza sativa ), acjio CTaHOBHTCn 
He TaXHM CJIO^CHblM, XaX XOTAa-TO. 

CpaBHHBan nocjieAOBaTejibHOCTb HHTepecyiomero Hac ynacTxa JJJAK y Hecxojibxnx 
TaxcoHOB (nacTO 3 to GbiBaiOT oraocHTejibHO xoporno H3yneHHbie pacTeHHH, Taxne xax 
Nicotiana tabacum , Oryza sativa , Marchantia h HexoTopbie Apyrne), BbiGnpaiOT Han- 
6ojiee xoHcepBaraBHbie panoHbi, hto6m Hcnojib30BaTb hx nocjieAOBaTejibHocra b xa- 
necTBe npaiiMepoB. npn 3 tom jiynrne, hto6w npaHMepbi HaxoAHJiHCb no 6oxaM ot Hy>x- 
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Horo ynacTKa ((JmaHXHpoBajra ero), — 3to TaK Ha3biBaeMbie BHeiiiHHe (external) npaii- 
Mepti, Tor^a 3tot ynacTox GyAeT aMmiH^mnipoBaTbCJi nojmocTbio. HHor^a, xor^a 
c noMomtio BHeniHHx npaiiMepoB He yAaeTca aMnjiH(j)HAHpoBaTb nocjieAOBaTejibHOCTb 
HK Kaxoro-To TaxcoHa, Hcnojib3yiOT BHyrpeHHHe (internal) npaiiMepbi, xoTopbie co- 
CTaBJi5noT nacTt Hy^cHOH nocjieAOBaTejibHocTH. B 3tom cjiynae noJiynaiomHiica npo- 
AyKT GyAeT xopone Toro, KOToptm MO>xeT GbiTb noJiyneH c BHeniHHMH npaiiMepaMH. 

EcTb neJIMH pa# AOnOJIHHTeJIbHblX yCJIOBHH, XOTOpbIM AOJDXHbl yflOBJieTBOpflTB 
npaiiMepbi. Ohh He aojdxhm 6bitb cxoahm Apyr c ApyroM (roMOJiorHHHbi), htoGm He 06- 
pa30BMBaTt AyroiexcoB MeacAy coGoii. B hhx He aojdxho 6bitb ynacTxoB BHyrpeHHeii ro- 
MOJioraH, htoGm He o6pa30BbiBajiocb mnHJienHbix cTpyKTyp. HaxoHeij, He6e3pa3JiHneH 
hx HyKJieoTHAHbiH cocTaB, Tax xax ot 3Toro 3aBHCHT TeMnepaTypa OT>xHra (TlJ-napbi, 
HMeiomHe TpH BOAopoAHbie cbjoh, 6onee npoHHbi, neM AT-napbi, HMeiomHe ABe cbjbh). 
CymecTByiOT cneijHajibHbie xoMnbKrrepHbie nporpaMMbi jxjisl noAGopa npaiiMepoB. 

HHorAa oxa3biBaeTC^, hto npaiiMepbi, noAoGpamibie hcxoaa h 3 AaHHbix no oahoh 
rpynne pacTeHHH, AOBOJibHO xopomo paGoTaiOT h b 3xcnepHMeHTax c Apyrofi rpynnoii 
(HanpHMep, npaiiMepbi jjjix nocjieAOBaTejibHocTeH ITS — BHyTpeHHHX TpaHcxpHGnpye- 
Mbix cneiicepoB nAepHbix phGocomhmx reHOB). Ho 6bmaeT, hto npaiiMepbi, paGoTaio- 
iAHe xopomo npn aMnjnnjmxauHH ynacTxa ffHK TaxcoHOB OAHoro, HanpHMep, ceMeii- 
CTBa, He pa6oTaiOT c /JHK Apyroro ceMeiicTBa (H3-3a 3HanHTejibHbix H3MeHeHHH co- 
OTBeTCTByiomero ynacTxa flHK), h npHXOAHTca noA6HpaTb Apyrne npaiiMepbi. Tax, 
npaiiMepbi, 3(JxJ)exTHBHbie npn paGoTe c reHOM TpaHcnopTHoii PHK trnK y Saxifraga- 
ceae h Polemoniaceae , He npHBOAHJiH x ycnexy npn paGoTe c TaxcoHaMH Apiaceae , h 
npHmjiocb pa3pa6aTbiBaTb Apyrne (Plunkett et al., 1996). HepeAXO a^ oahoh Hccne- 
AyeMoii rpynnbi (ocoGeHHo npn GoJibmoM HHCJie TaxcoHOB) npnxoAHTCJi noAGnpaTb He- 
cxojibxo nap npaiiMepoB, Tax xax c oahoh napoii He yAaeTca aMnjiH(|)HnHpoBaTb h/hjih 
cexBeHHpoBaTb ffHK bc ex TaxcoHOB (HanpHMep, McDade et al., 2000). Ecjih x TOMy xce 
penb HAeT o paGoTe c oraocHTejibHO xpynHbiMH reHaMH, hx npnxoAHTCJi aMnjiH(j)HijHpo- 
BaTb h cexBeHHpoBaTb HecxojibXHMH nepexpbiBaioiAHMHc^ (JjparMeHTaMH c HecxojibXHMH 
napaMH npaiiMepoB. nocne 3 toto ocymecTBjnnoT «c6opxy h peAaxTHpoBaHHe» (assemb¬ 
lage and editing) nocjieAOBaTejibHocTH (hhotab Tax Ha3biBaiOT h corjiacoBaHHe AaHHbix no 
oGeHM uenuM nocjieAOBaTejibHocTH). Tax, npn nccjieAOBaHHH reHa HHTpaTAerHAporeHa- 
3bi ndh¥ ajihhoh oxojio 2000 nap HyxjieoTHAOB (nH) Gojibinoii rpynnbi 3JiaxoB H3 TpnGbi 
Paniceae Gbuio Hcnojib30BaHO 14 npaiiMepoB (Giussani et al., 2001), a reHa 26S PHK 
(3300 nH) y TaxcoHOB nop. Cornales — 16 npaiiMepoB (Fan, Xiang, 2003). HHorAa b pa- 
GoTax cooGmaeTca, hto He yAanocb aMnjiH(J)HAHpoBaTb hjih cexBeHHpoBaTb HK Hexo- 
Topbix TaxcoHOB H3 HHCJia B3^Tbix a™ HccjieAOBaHiw (HanpHMep, McDade et al., 2000). 

OGmhho aBTopbi b CTaTbux npHBOA^T nocjieAOBaTejibHocTH HcnoJib30BaHHbix npaii- 
MepoB, yxa3biBaiOT tohho nojio^ceHHe, xoTopoe ohh 3aHHMaiOT Ha cooTBeTCTByiomHx 
ynacTxax JJJAK xoHxperabix TaxcoHOB. Ecjih npHMeHeHbi paHee onncaHHbie npaiiMepbi, 
yxa3biBaeTc^ hx o6o3HaneHHe (no cneunajibHoii HOMeHXJiaType npaiiMepoB) h AaeTca 
ccbuixa Ha cooTBeTCTByiomyio paGoTy. 


MHO^cecTBeHHoe BbipaBHHBaHHe nocjieAOBaTejibHOCTeii 
(multiple sequences alignment) 

BbipaBHHBaHHe MHO^cecTBa nocjieAOBaTejibHOCTeii — oto B3aHMopacnojio>xeHHe hx 
T axHM o6pa30M, htoGm cxoAHbie 4>parMeHTbi b pa 3 Hbix nocjieAOBaTejibHOCTux oxa 3 a- 
JiHCb Apyr npoTHB Apyra (pnc. 3). BooGme, BbipaBHHBaHHe npeACTaBjweT coGoii ycTa- 
HOBJieHHe roMOJiorHH no3HAHH HyxjieoTHAOB, t. e. cneijH(j)HHecxyK) rnnoTe3y 06 obojiio- 
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a 


10 

1 TUrAATUUTr 

2 mrAA-UUTr 

3 TATAA-UUTr 

4 mrAA-UUTr 

5 TNrAU-UATr 

6 mrAA-UUTr 

t 

H 


10 

1 mrAATUUTr 

2 . 

3 A •••-•••• 


20 

urAUAroArA 
UrALlAUUArA 
urAUAriiArA 
ur—AruTrA 
urAUAruArA 
UrA-ArUAEA 

t 

H 


20 

urAUAruArA 

.U ■ • • • 


30 

ATnuuuruT 

ATTT-rUT 

ATn—njT 
Amu—ruT 
ATn— tut 
ATTT-TUT 

t 

H 

6 

30 

ATTTUUUrUT 


40 

AAUTUnr-A 39 
ATUTUn—A 34 
AANTUTT--A 34 
AAUTUTT--A 33 
AAUJUTT- -A 34 
-TUTT-UA 31 

! t 

H H 


40 

AAUTUnr-A 39 

■ r.—A 34 

• • N • • • —A 34 


Phc. 3. npHMepw H3o6pa>KeHHH MHoacecTBeHHoro BbipaBHHBaHHH nocjie^OBaTejibHocTeH c yKa3aHHeM Hy- 

KJieOTHflOB BO Bcex n03HUHHX (a) H 3aMeH OTHOCHTeJlbHO OAHOH nOCJie/lOBaTeJlbHOCTH (£). 

Li,H(J)pbi cBepxy yica3biBaK>T HOMepa iio3huhh BbipoBHeHHbix nocjieAOBaTeJibHOCTeH, umjjpbi cnpaBa — jyiHHy xaxcAOH no- 
cjieflOBaTejibHOCTH (6e3 yneTa bboahmmx npo6ejioB). H — HHjjejib, N — HeH^eHTHcJ)HUHpoBaHHbiH HyxjieoTHA. 


ljhh nocjieAOBaTejitHOCTeH. Kor^a AJiHHa Bcex nocjieAOBaTeJibHOCTeH npHMepHo oAHa h 
T a >xe, a Gojibinaa nacTb MyraijHH npeACTaBJieHa 3 aMeHaMH OTAejibHbix HyxjieoraAOB, 
BbipaBHHBaHHe, Kax npaBHJio, He npeACTaBJiaeT cjioxchocth h npoijecc cboahtca TOJibKo 
k TOMy, Kax pacnojio^cHTb nocjieAOBaTeJibHocra (cABHraa hx ynacTXH BnpaBo —bjicbo 
OTHOCHT eJlbHO Apyr Apyra), hto 6 m b MaxcHMajibHOM HHCJie no 3 HUHH OKa 3 ajiHCb oah- 
HaKOBbie ocHOBaHra. Hame oto GbiBaeT y nocjieAOBaTeJibHOCTeH, KOAHpyiomHx 6 ejiKH. 
OAHano ajw GojibiHHHCTBa HeKOAHpyiomHX nocjieAOBaTeJibHOCTeH (hhtpohob h cnence- 
POB ) 1 XapaKTepHbl HHCepiJHH (BCTaBKH) H AeJieAHH. 

Kax npaBHJio, HaM HeH 3 BecTH 0 , npoH 3 onuia jih peajibHO BCTaBxa b oahoh H 3 cpaBHH- 
BaeMbix nocjieAOBaTeJibHOCTeH hjih AeJiemra b Apyron, nooTOMy pe 3 yjibTaT o 6 ohx 3 thx 
co 6 biTHH Ha 3 biBaiOT HHAeJieM (indel). Hymio noAnepxHyTb, hto tot hjih hhoh ynacTox 
TpaKTyiOT xax BCTaBxy hjih AeJieijHK) hmchho npn BbipaBHHBaHHH. KorAa ABe nocjieAO- 
BaTejibHocTH HMeiOT cxoAHbie ynacTXH, ho MeacAy hhmh b oahoh H 3 nocjieAOBaTejib- 
HOCTeH HaXOAHTC^ TpeTHH, OTCyTCTByiOIAHH y ApyrOH nOCJieAOBaTeJIbHOCTH, BblflBJWeT- 
ca (nocTyjinpyeTC^), hto y oahoh nocjieAOBaTeJibHocra b otom MecTe — BCTaBxa, coot- 
BeTCTBeHHO y btopoh — AeJieuM, o 6 o 3 HanaeMaji npoGejiaMH, hjih ronaMH. CjieAyeT 
HMeTb B BHAy, HTO TepMHH T 3 n (gap) HaCTO HCnOJIb 3 yiOT xax CHHOHHM TepMHHa HHAeJIb, 
ho HHorAa hm o 6 o 3 HaHaiOT eAHHHHHbiH npo 6 eji (AejieAHio oahoto HyxjieoraAa), TorAa 
MO^ceT BCTpeTHTbc^ BbipaaceHHe « T 3 nbi b HHAeji^x» (cm., HanpHMep, Muasya et al., 2001) 
h t. n. 

IIpH BbipaBHHBaHHH HCXOA^T H 3 TOTO, HTo 6 bI MaXCHMH 3 HpOBaTb HHCJIO COBnaAaiO- 

iahx Me^cAy AByM^ nocjieAOBaTejibHocmviH nap ocHOBaHHH jih 6 o MHHHMH 3 HpOBaTb 
hhcjio HecoBnaAaiomHx nap, coxpaHjra bo 3 mo>xho MeHbniHM hhcjio npoOejioB. BcTaBXH 

1 MHorne ayKapHOTHnecKHe reHbi coaepacaT hhtpohw. Hhtpohm — 3to ynacTKH reHOB, KOTopwe 
TpaHCKpH6HpyiOTCX, HO 3BTeM Bbipe3aiOTCX H3 TpaHCKpHOTa H, TaKHM 06pa30M, He TpaHCJIHpyiOTCX (t. e. co- 
OTBeTCTByiomHe hm nocjie,aoBaTejibHocTH He KoanpyioT 6cjikh). Jlp. HHa HHTpOHa b oahom h tom ace reHe y 
pa3Hbix pacTeHHH MoaceT CHJibHO BapbnpoBaTb. MexcreHHbie cnencepbi — ynacTKH, pa3AejixiomHe reHbi, — 
Moiyr 6biTb TpaHCKpHOnpyeMbiMH hjih HeTpaHCKpH6HpyeMbiMH, ho He abjihiotch KOAHpy kjihhmh. 
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3aHacTyio npeACTaBJieiOT co6oh noBTopti coccahhx ynacTxoB, npeMbie hjih oGparabie, 
no OAHOMy pa3y hjih 6ojiee, h pacno3HaBaHHe tbkhx noBTopoB, nacTo Ha3biBaeMbix mo- 
THBaMH (motifs), eBJieeTCe Ba>KHbIM 3JieMeHTOM BbipaBHHBaHHH. 

YnacTKH, KOTopbie oco6eHHo HacbimeHbi hhacjmmh, Ha3biBaiOT ranepBapHaGejibHbi- 
mh. Hhacjih MoryT 6biTb BecbMa npoTeaceHHbiMH, hto conpoBoecAaeTce cymecTBeHHbi- 
MH pa3JIHHHHMH B AJIHHe nOCJieAOBaTeJIbHOCTeH H 3aTpyAHHeT BbipaBHHBaHHe. BbIBaiOT 
cjioacHbie CHTyaAHH, AonycxaiomHe HecKOJibKO BapnaHTOB BbipaBHHBaHHe xoHXperao- 
ro ynacrxa nocjieAOBaTejibHOCTeii (alternative hjih ambiguous alignment). PaccMaTpn- 
Bae hx, HccjieAOBaTejib HepeAKO ctoht nepeA BbiGopoM MeecAy 6oJibinHM hhcjiom to- 
nenHbix 3aMeH hjih 6ojibiiiHM hhcjiom npo6ejiOB (pnc. 4). riocKOJibicy, xa k 3aMenaeT 
W. H. Li (1997), cpaBHHBaTb ToneHHbie 3aMeHbi c npoGejiaMH — 3 to Bee paBHO, hto 
cpaBHHBaTb jiGjiokh c anejibCHHaMH (kohchho, HMeiOTce b BHAy (JipyxTbi, a He cootbct- 
CTByioniHe TaKcoHbi pacTeHHH. — B. III.), 6bijio npeAJioeceHO BBecra oGiahh 3HaMeHa- 
Tejib AJie cpaBHeHHe npoGejiOB h 3aMeH. 3 tot o6iahh 3HaMeHarejib Ha3biBaeTce impa(j)OM 
3 a npoGejibi (gap penalty), cymecTByiOT MHorae CHCTeMw unpa^OB 3a npo6eji. Bbi6op 
npeAnoHTHTejibHoro BapnaHTa BbipaBHHBaHHe b 3tom cjiynae 3BBHCHT ot Hcnojib3yeMbix 
nnpa(j)Hbix napaMeTpoB. Tax, Bbi6op mohcho AeJiaTb, Hcnojib3ye (JiopMyjiy 

E = Min (>ViP + w 2 y), 

rAe E — OBOJiionHOHHoe paccToeHHe MeecAy nocjieAOBaTejibHocTeMH, P — hhcjio Heco- 
BnaAaiomHx nap HyxjieoTHAOB, Wj — nnpacjmoH napaMeTp AJie hhx, w 2 — nnpa(])HOH 
napaMeTp jjjik hhx, y — hhcjio npo6ejioB (Nei, Kumar, 2000). To BbipaBHHBaHHe 
(h 3 Bcex B03M0)XHbix), a^ xoToporo cyMMa (wjP + w 2 y) oxaeceTce MHHHMajibHOH, 6yAeT 
npeAnoHTHTejibHbiM. Ecjih B3eTb Ham npHMep BbipaBHHBaHHH, npHBeACHHbix Ha pnc. 4, 
h 3aAaTb Wj = 1, a w 2 = 3, to bcjikhkhm E 6yAyr paBHbi: £(1) = 2 X 1+2x3 = 8, 
E( 2) = 3x1 +1x3 = 6. TaxHM o6pa30M, npn a^hhbix mTpa^Hbix napaMeTpax (h 6e3 
yneTa ajihhm HHAejie) BTopoe BbipaBHHBaHHe npeAnoHTHTejibHO. 

IlepeA HccjieAOBaTejieM BcerAa ctoht 3aAana npaBHJibHoro (b aHrjiHHCxnx TexcTax 
HHorAa nHmyr proper) hjih oAH03HaHHoro (unambiguous, GyxBajibHo — HeABycMbic- 
jieHHoro) BbipaBHHBaHHe, ho He BcerAa 3 to yAaeTce cAejiaTb jyw nejibix nocjieAOBaTejib- 
HOCTeii hjih AJie hx ynacTXOB. YnacTXH, AJifl xoTopbix eBHO He HaHAeHO OAH03HaHHoro 
BbipaBHHBaHHe, H3 aHajiH3a HCXjnonaiOT, hx HajiHHHe, BejiHHHHy h nojioeceHHe yxa3bi- 
BaiOT b CTaTbex. 

BbipaBHHBaHHe nacTO npoH 3 BOAflT TOJibxo BpyHHyio (hjih «Ha rjia3»), HHorAa c 
noMonibK) cnenHajibHbix xoMnbiOTepHbix nporpaMM-peAaxTopoB, HanpHMep nporpaM- 

1. rTUTTUTUAU 

2. ruumrAH 

(1) rruTruTUAU 

rLllfT-Lir-ALl (HecoBnaneHHH b 2 iio3hah5ix h 2 mmejifl b 1 HyKJieoTHA) 

(2) nUTrUTUALl 

riXUJ —UTAH (HecoBna^eHHB b 3 no3Hiuwx h 1 Huaejib b 2 HyKjieoTima) 

Phc. 4. AjibTepHaTHBHbie BapnaHTbi BbipaBHHBaHHH jjByx nocjiejjOBaTejibHOCTeH (1 h 2), pa3JiHHaiomHxcfl 

no juiHHe Ha jjBa HyKJieoTHjja. 

CjienyeT 3aMeTHTb, hto hhcjio HyxjieoTHZiHWx 3aMeH, a cjiejioBaTejibHo, h 3BOJiK>uHOHHbie paccTOBHHa Mexcay nocjiejioBa- 
TeJIbHOCTBMH, npH pa3HbIX BapHaHTaX BbipaBHHBaHHH MoryT OTJIHHaTbCH. 
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mm SED H3 naiceTa Vostorg (Zharkikh et al., 1990) h Apyrnx. Hepe^KO CHanajia nocjie- 
AOBaTeJIbHOCTH BMpaBHHBaiOT, nOJIB3yHCb KOMIIblOTepHblMH nporpaMMaMH BbipaBHHBa¬ 
HHe, HanGojiee nonyjiepHae H3 KOTopbix — CLUSTAL b pa3Hbix Bepcnex (Higgins et al., 
1992), a noTOM aoboaht BbipaBHHBaHHe BpyHHyio. flejio b tom, hto ManiHHHbie npo- 
rpaMMbi paccMaTpHBaioT xaecAMH HyxjieoraA xax AHCxpeTHbiH h He3aBHCHMbiH npn- 
3Hax, h hx npHMeHeHHe MoeceT 6biTb ycnenmbiM, Kor^a ajihhm nocne^oBaTejibHOCTeii 
paBHbi, a npeoOjiaAaiomHM ranoM MyraijHH eBJieioTce ToneHHMe 3aMeHbi. Ilpn cpaBHe- 
hhh 6ojibinoro HHCJia He oneHb 6 jih 3 khx TaxcoHOB ajihhbi nocJieAOBaTejibHocTeH, xax 
upaBHjio, cymecTBeHHo pa3JiHnaiOTce, hhacjich mhoto, pa3Mep h xapaxTep hx pa3JiHHeH, 
pacnpe^ejieHbi ohh nacTO HepaBHOMepHO. JJp e tbxhx cjiynaeB 3(j)(j)exTHBH0 paGoTaio- 
iuhx nporpaMM He co3^aHo, hhacjih ycneumee pacno3HaioTce Ha rna3.3HaHHe MexaHH3- 
MOB MOJieKyJWpHOH 3BOJHOIJHH H THnOB MyTaiJHOHHbIX CoGbITHH MOflCeT nOMOHb CAeJiaTb 

Sojiee npaBHJibHoe BbipaBHHBaHHe (Kelchner, 2000). 

HexoTopbiMH aBTopaMH c(J)opMyjiHpoBaH peA xpHTepneB BbipaBHHBaHHe, HanpHMep: 
HHAejiH paccTaBjieioTce TaxHM o6pa30M, hto6bi cbccth hhcjio 3aMeH b ashhom ynacTxe 
x MHHHMyMy; HHAejieM h ToneHHbiM 3aMeHaM npHAaeTce paBHbrn hjih HepaBHbiH Bee; 
oroBapHBaiOTce ycjiOBHe, npn xoTopbix hhacjih b oahom paiiOHe paccMaTpHBaiOTce xax 
OAHHaxoBbie hjih pa3Hbie MyTaijHOHHbie coObirae h t. n. (Golenberg et al., 1993; Oxel- 
man et al., 1997). YnacTXH, Hecymne hhacjih y 6ojiee neM 50 % TaxcoHOB, xax npaBHjio, 
ncxjiioHaiOT H3 AaJibHeiimero aHajiH3a (Tax xax ohh o6mhho (jmjioreHeTHHecXH hchh- 
(J>opMaTHBHbi). OAHaxo hhacjih (oco6eHHO ajihhoh Gojiee 3 HyxjieoTHAOB) caMH no ce6e 
Moryr paccMaTpHBaTbce xax TaxcoHOMHHecxne npH3HaxH, b 3 tom cjiynae hx xoAHpyioT 
(npHcyrcTBHe/oTcyTCTBHe) h AoOaBjieioT x MaTpnue AaHHbix. IIpo6eji oahoto Hyxjieo- 
THAa MoeceT Taxece xoAHpoBaTbce xax neToe (njiioc x neTbipeM B03MO>XHbiM ranaM Hy- 
xjieoraAOB) cocToeHHe npH3Haxa. 

Ecjih cxoactbo MeecAy nocjieAOBaTejibHocTeMH HH3xoe, mhoto AeJieijHH h BCTaBox, 
BbipaBHHBaHHe MoeceT 6 mtb oneHb TpyAHMM h CTaTb npaxTHHeexn npoH3BOJibHMM. Em- 
jio ycTaHOBJieHo, hto MHoececTBeHHoe BbipaBHHBaHHe nocJieAOBaTejibHocTeH aojdxho 
yHHTbmaTb nopaAox BeTBJieHHe H3ynaeMbix nocJieAOBaTejibHocTeH, Tax xax nopeAox Bbi¬ 
paBHHBaHHe MoeceT BJiHBTb Ha xoHeHHMH pe3yjibTaT. Ecjih ecTb onpeAejieHHbie npeAno- 
jioeceHHe o (J)HJioreHHH nocJieAOBaTejibHocTeH, BbipaBHHBaHHe mo>xho cAejiaTb b nporpec- 
CHpyiomeM nopeAxe ot 6oJiee pOACTBeHHbix x MeHee poACTBeHHMM nocjieAOBaTejib- 
HOCTeM. Ecjih tbxhx npeAnojioeceHHH HeT, TorAa BbipaBHHBaHHe aojdxho npoBOAHTbce 
OAHOBpeMeHHO c pexoHCTpyxuneH (|)HJioreHHH — 3 to h 3 bcctho xax HHTerpnpyiomHH, 
hjih oGbeAHHeioiAHH, noAxoA. riocxojibxy otot noAxoA MoeceT noTpeGoBaTb Hecxojibxo 
AHxjiob BbipaBHHBaHHe h pexoHCTpyxijHH AepeBbeB, oh oneHb HHTeHCHBeH c tohxh 3pe- 
HHe BbiHHCJieHHH (Tpe6yeT mhoto xoMnbiOTepHoro BpeMeHH), h nooTOMy Gojibhikhctbo 
ajiropHTMOB Hcnojib3yiOT OBpncTHHecxHH noAxoA. Oh BXjnonaeT cjieAyiomHe CTynemi: 
(1) BbiHHCJieHHe Bcex nap cxoACTBa c noMombio cneijHajibHoro ajiropHTMa; (2) xoh- 
CTpynpoBaHHe AcpeBa ajdi 3 Thx 3HaneHHH; (3) noBTopHoe BbipaBHHBaHHe nocjieAOBa- 
TejibHocTen b nporpeccHBHOM nopeAxe cootbctctbchho hx poACTBy no BbiBeAeHHOMy 
AepeBy; (4) xoHCTpynpoBaHHe hoboto AepeBa ajd* nonapHoro cxoACTBa, BbiHHCJieHHoro 
Ha ocHOBe hoboto BbipaBHHBaHHe; (5) noBTopeHHe npoijeAypbi, noxa bhobb nojiyneHHoe 
AepeBo He 6yAeT hachthhho npeAMAymeMy. Taxoe cryneHHaToe BbipaBHHBaHHe 6 mjio 
npHMeHeHO, HanpHMep, b pa6oTe L. Andersson, J. H. E. Rova (1999). 

KorAa Bee ece oxa3MBaeTce, hto Hecxojibxo BapnaHTOB BbipaBHHBaHHe BbirjieAeT 
OAHHaxoBo «xopoiHHMH», pexoMeHAyeTce hx Bee noABepmyTb AaJibHeiimeMy aHajiH3y 
(xOHeHHO, npH HaJIHHHH XOMnblOTepHbIX B03MO>KHOCTeH). 

HHorAa nocjieAOBaTejibHOCTH QTAejibHbix TaxcoHOB Tax h He yAaeTce BbipoBHeTb 
OTHOCHTejibHO ocTajibHbix. Tax, npn BbipaBHHBaHHH nocJieAOBaTejibHocTeH ITS rpyn- 
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m>i bhaob ceM. Apiaceae aBTopaM npmnjiocb yAajiHTb H3 aHajnm bha MOHoranHoro 
poAa Molopospermum H3-3a HeB03M0acH0CTH BbipaBHHBaHHe (Downie et al., 2000). He- 
peAxo ocoGyio cjioacHocTb npeACTaBJieeT BbipaBHHBaHHe nocJieAOBaTejibHocTeii ochob- 
hoh H3ynaeMOH rpynnbi h BHeuiHeH rpynnbi. HanpHMep, npn HccjieAOBaHHH TpnGbi Jus - 
ticeae (Acanthaceae ) BbipaBHHBaHHe ITS nocjieAOBaTejibHocTen TaKcoHOB BHeuiHeH 
rpynnbi h hjichob Justiceae He y^auocb BbinojiHHTb no 15 % ajihhm nocjieAOBaTeJib- 
HocTen (McDade et al., 2000). 

IIpHMepHo ao 1999 r. b CTaTbex HepeAKo npHBOAHJiH KapTHHbi BbipaBHHBaHHe no- 
cjieAOBaTejibHOCTeH am Bcex nccjieAOBaHHbix TaxcoHOB. CnocoGbi cymecTByiOT pa3- 
Hbie — c yxa3aHHeM Bcex HyKJieoTHAOB bo Bcex nocjieAOBaTejibHocTex (pnc. 3, a) hjih 
TOJIbKO 3aMeH OTHOCHTeJIbHO XaXOH-JIH6o OAHOH nOCJieAOBaTeJIbHOCTH (pnc. 3, 6 ). 1103- 
ace ecypHajibi CTajiH peace hx nyGjiHXOBaTb (xoTe HexoTopbie acypHajibi hjih peijeH3eH- 
tw Tpe6yiOT hx npeAOCTaBJieHHe ot aBTopoB npeAJiaraeMbix craTeS). HHorAa xapraHy 
BbipaBHHBaHHe AaiOT b cxeMaraHecKOH <j)opMe (HanpHMep, Bellstedt et al., 2001). 06bin- 
ho aBTopbi CTaTeii totobbi no 3anpocaM npeAOCTaBJieTb BbipaBHHBaHHe BceM HHTepe- 
cyioniHMce. BbiBaioT cjiynan, xorAa aBTopbi, 3aHHMaioiAHece 6jih3xoh TaxcoHOMHHe- 
ckoh rpynnoii h TeM ace ynacTXOM K, CAejiaB 3anpoc h 03HaKOMHBniHCb c BbipaBHH- 
BaHHeM, CAejiaHHbiM xojuieraMH, BbipaacaiOT coMHeHHe b tom, hto oho CAejiaHo BepHo 
(HanpHMep, Petersen et al., 2002). MaTpnijbi BbipoBHeHHbix nocJieAOBaTejibHocTeii 
Moryr 6biTb noMemeHbi b cneuHajibHbie 6a3bi AaHHbix, HanpHMep TreeBASE (http:// 
www.herbaria.harvard.edu/treebase). 

MaTpnija AaHHbix (aligned data matrix), Hcnojib3yeMae b AaJibHeinneM npn nocrpoe- 
hhh AepeBa, BXjnonaeT BbipoBHeHHbie nocjieAOBaTejibHocTH Bcex TaxcoHOB, H3 xoto- 
pbix HcxjnoneHbi hjih xoAHpoBaHbi xax OTcyTCTByiomne AaHHbie (missing data) Bee no- 
3HUHH, COOTBeTCTByiOLAHe HeHAOHTH(|)HAHpOBaHHbIM HyXJieOTHAaM H ynaCTXaM, XOTO- 
pbie He yAajiocb BbipoBHeTb, HHorAa Taxace — HHAejieM (cBeAOHHe o xoTopbix MoryT 
6biTb Ao6aBJieHbi b MaTpHAy b xoAHpOBaHHOM bhao). 


XapaKTepncTHKa BapnaSejibHOCTH nocJieAOBaTejibHocTeii 

Ilocjie Toro xax npoBeAeHO BbipaBHHBaHHe nocJieAOBaTejibHocTeii Been HccjieAye- 
moh rpynnbi TaxcoHOB, oGmhho xapaxTepH3yiOT npnpoAy h pacnpeAeJieHHe BbieBjieH- 
hmx BapnaAKH. Pe3yjibTaTbi npeACTaBJieiOT b CTaTbex, b onncaTejibHOH hjih TabjiHHHOH 
4>opMe. 3th CBeAeHHe noMoraiOT b BbiOope moacjih obojiioahh nocJieAOBaTejibHocTeii, 
Hcnojib3yeMoii npn nocTpoeHHH AepeBbeB. Ilpn 3tom onpeAejieioTce (xax npaBHJio, 
xoMnbiOTepHbiMH nporpaMMaMH) odinee hhcjio no3HAHH nocjie BbipaBHHBaHHe; npeAe- 
jibi BapbHpoBaHHe amhm oTAejibHbix nocJieAOBaTejibHocTeii; hx cpeAHee AMHa; hhcjio 
no3Hi;HH, HcxjnonaeMbix H3 MaTpHAbi AaHHbix; hhcjio ocTaBumxce no3HAHH, noAJieaca- 
iahx AaJibHeiinieMy aHajiH3y. CpeAH aHajiH3HpyeMbix (BXjnoneHHbix b MaTpHAy AaHHbix) 
no3HAHH onpeAejieioTce hhcjio h AOJie xoHCTaHTHbix (HHBapHa6ejibHbix) h BapnaGejib- 
Hbix (noTeHAHajibHo (JmjioreHeTHHecxH HH(J)opMaTHBHbix) no3HAHH. HHorAa am Ba- 
pnabejibHbix no3HAHH coodinaeTce, b cxojibxhx H3 hhx BCTpenaeTce no 2 ocHOBaHHe 
(npH3Hax c AByMe cocToeHHeMH), no 3 h, ecjiH TaxoBbie ecTb, no 4. CpeAH BapnaOejib- 
hwx no3HAHH Taxace onpeAeMiOTce hhcjio h aom no3HAHH, rAe 3aMeHa BCTpenaeTce 
tojibxo y OAHoro TaxcoHa (no xjiaAHCTCxoii TepMHHOJiorHH — ayToanoMop<})Hbix), — 
(J)HJioreHeTHHecxH MajioHH<j)opMaTHBHbix (xoTe ohh Hcnojib3yiOTca am onpeAejieHHe 
AJihhm BeTBeii) h, HaxoHeA, npeACTaBJieiomHx HaHbojibuiHH HHTepec no3HAHH, rAe 
3aMeHa BCTpenaeTce y 2 h 6ojiee TaxcoHOB (cHHanoMop<j)Hbix no3HAHH). HyacHO 3aMe- 
THTb, HTO AOM TBXHX HaHbOJiee HH(J)OpMaTHBHbIX n03HAHH B 60 JIbUIHHCTBe onybjmxo- 
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BBHHblX, T. e. B TOH HJIH HHOH Mepe ycneillHblX, HCCJieAOBaHHH MOHCeT COCTaBJMTb OT 4 
AO 80 %. 

KpoMe Toro, onpeAejiaeTca o6mee hhcjio HHAejien, pacnpeAejieHHe hx no ajihhc (Rax 
npaBHjio, AJiHHa HHAejien oGparao nponopunoHajibHa nx KOJinnecTBy), h ohh (TaKHM ace 
06pa30M, KaK OTAeJIbHbie n03HIJHH) B COOTBeTCTBHH c hx npHcyTCTBHeM y pa3Hbix TaKCO- 
HOB KBaJIH(J)HAHpyK)TCH KaK nOTeHIJHaJIbHO HH(j)OpMaTHBHbie HJIH HeHH(j)OpMaTHBHbie. 

OnpeAejiaeTca AHBepreHijHa nocJieAOBaTejibHOCTeH b HccjieAyeMOH rpynne. CaMbifi 
npocTOH h rpyObiH cnocoG — oijeHHTb aojiio no3HijHH, b KOTopbix y AByx hjih 6ojiee no- 
cjieAOBaTejibHOCTeH HaxoAflTca pa3Hbie HymieoraAbi. Ho HHorAa AHBepremjHio onpeAe- 
JiaiOT TOHHee, Hcnojib3ya Te hjih HHbie MaTeMaranecKHe moacjih npoijecca H3MeHeHHH 
nocJieAOBaTejibHOCTeH. OnpeAejiaiOTca npeAejibi BapbHpoBaHHa AJia Been rpynnbi, a 
Taicace cpeAHHH ypoBeHb AHBepremjHH ajia rpynnbi b ijeJioM h AJia OTAejibHbix BXOAa- 
ujhx b Hee TaxcoHOB (ceMencTB, ipnO, KpynHbix poaob h t. n.). 3to no3BOJiaeT npHSjiH- 
3HTejibHO cyAHTb o noTemjHajibHOH nojie3HOCTH AaHHoro ynacTKa /JHK ajw ouemcH ot- 
HomeHHH b AaHHOH KOHKpeTHOH rpynne TaxcoHOB (AJia 3Toro AHBepremjHa AOJiacHa 
6wTb He oneHb Majia h He oneHb BejiHKa). 

XapaKTepH3yeTca Taxace HyxneoTHAHbiH cocTaB nocJieAOBaTejibHOCTeH (aojm xaac- 
Aoro H3 4 THnoB H)ncjieoTHAOB MoaceT 6 biTb paBHOH, a MoaceT h He 6 bm>). fljia koah- 
pyioiAHx nocJieAOBaTejibHOCTeH nacTO yKa3biBaioT pacnpeAejieHHe HyKJieoTHAHbix Ba- 
pnauHH no pa3HbiM no3HijHaM koaohob. H3BecTHo, hto Jinnib A»e aMHHOKHCJioTbi ko- 
AHpyiOTca eAHHCTBeHHbiM koaohom, ocTajibHbie — AByMa, TpeMa, neTbipbMa h Aaace 
inecTbio BapnaHTaMH koaohob. npn 3tom, xa k npaBHJio, KOAOHbi-cHHOHHMbi (KOAHpyio- 
mne OAHy aMHHOKHCjiOTy) o6pa3yioT rpynnbi, b KOTopbix A»a nepBbix HyxjieoTHAa 06 - 
mne, a TpeTbHM ohh pa3JiHHaiOTca (ara 3aMeHbi Taxace Ha3biBaioT chhohhmhhhhmh). Ta¬ 
KHM o6pa30M, 3aMeHa b TpeTben no3Hu,HH koaohb MoaceT He Bbi3BaTb H3MeHeHHa b 6 eji- 
Ke, t. e. ropa3AO MeHee cymecTBeHHa ajm (J)yHKUHH, neM 3aMeHbi b nepBOH h btopoh 
rio3HAHH. B pe3yjibTaTe 3aMeHbi b TpeTbeM nojioaceHHH KOAOHa y 6 ojibuiHHCTBa xo- 
AHpyioiAHx nocJieAOBaTejibHOCTeH BCTpenaiOTca ropa3AO name, neM b nepBbix A»yx, 
t. e. cKopocTb 3aMeH b pa3Hbix no3HAHax nocJieAOBaTejibHOCTH HeoAHHaxoBa. 

Pa3pa6oTaHbi cnoco6bi xapaxrepHCTHKH H3MeHeHHH nocJieAOBaTejibHOCTeH. KaK H 3 - 
BecTHO, HyKJieoTHAM (TOHHee, BXOAamne b hx cocTaB a30THCTbie ocHOBaHHa) SbiBaiOT 
AByx bhaob — nypHHbi (A — aAeHHH hT — ryaHHH) h nnpHMHAHHbi (L( — ahto3hh 
h T — thmhh). 3aMeHa nypHHa Ha Apyron nypHH (A <- T) hjih nnpHMHAHHa Ha Apyron 
riHpHMHAHH (H +■* T) Ha3biBaeTca TpaH3HijHeH (transition, coxpameHHO o6o3HanaioT ts 
hjih ti), 3Aecb B03MoacHM neTbipe rana H3MeHeHHH. 3aMeHa Ha ocHOBaHHe Apyroro rana, 
nypHHa Ha nnpHMHAHH hjih HaoOopoT (A U, T; A T ~ T), Ha3biBaeTca TpaHC- 
BepcneH (transversion, tv), 3Aecb B03MoacHbi 8 ranoB H3MeHeHHH. TaKHM o6pa30M, ec- 
JIH 6bl H3MeHeHHa npOHCXOAHJIH HHCTO CJiynaHHO, HHCJIO TpaHCBepCHH AOJiaCHO 6bIJIO 
6biTb b 2 pa3a 6ojibine, neM hhcjio TpaH3HijHH. Ha caMOM AeJie b OojibuiHHCTBe hccjicao- 
BaHHbix cjiynaeB TpaH3HijHH 3aMeTH0 npeoOjiaAaiOT (ocoSeHHO b KOAHpyiomHx nocjie- 
AOBaTejibHOCTax). 3T0My ecTb o6i>acHeHHa. Bo-nepBbix, TpaH3Huna MoaceT jierne npo- 
H30HTH b pe3yjibTaTe xHMHHecKoro npeBpameHHa noA AeiiCTBHeM MHoacecTBa Myra- 
reHOB. Bo-btopmx, TpaH3Hu,HH — 6ojiee MarKHe H3MeHeHHa b cTpyKType flHK, Tax xa k 
b KOAHpyiomHX nocjieAOBaTejibHOCTax nacTO aBJiaiOTca chhohhmhhcckhmh 3aMeHaMH 
nyKJieoTHAOB (Gojibinaa nacTb aMHHOKHCJioT KOAHpyeTca AByMa KOAOHaMH, rAe 3aMeHa 
nyKJieoTHAa b TpeTben no3HijHH nonra BcerAa npeACTaBJiaeT co6oh TpaH3HAHio). B Ta6- 
jiHuax xapaKTepncTHK nocJieAOBaTejibHOCTeH o6mhho yKa3biBaeTca hhcjio TpaH3Hii,HH, 
TpaHCBepCHH h cooTHomeHHe Tex h Apyrnx (ts : tv). npeoGjiaAaHHe TpaH3Hu,HH HaA 
TpaHCBepcHHMH, KaK npaBHjio, cBHAeTejibCTByeT o noBbimeHHOH BepoaTHocra tomo- 
njia3HH (KOHBepreHTHbix hjih napajmejibHbix 3aMeH). 
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OGmhho nocjieAOBaTejibHocTH xapaKTepH3yioTca 6ojiee noApoGHO, ecjiH aBTopbi 
cTaB«T nepeA coGoh 3aAany HccjieAOBaTb He tojibko oraomeHHH KOHKpeTHbix TaxcoHOB, 
ho h xapaxTep MOJiexyjwpHOH sbojiioijhh b AaHHOH rpynne. 
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SUMMARY 

The article reviews briefly experimental methods and data analysis used for comparing DNA se¬ 
quences and for reconstructing phylogenies. The first part of the article concerns isolation, amplifica¬ 
tion, sequencing of DNA; primers; criteria and approaches of multiple sequence alignments; characte¬ 
ristics of sequence variability. 
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3jieiapoHHO-MHKpocKonHHecKoe H3yneHHe o6pa3UOB H3 03. 3jibn>irbrrn,iH bmhbhjio 3HaHHTejibHyio H3- 
MeHHHBOCTb KOJiHHecTBeHHbix h KanecTBeHHbix Mop<{>ojiorHHecKHX npH3HaKOB y Cyclotella arctica , hto no- 
3BOJIHJIO yTOHHHTb ^HarH03 BHfla. 

KjnoneBbie cjiOBa: Bacillariophyta, Cyclotella arctica , C. ocellata, MOp(j)OJiorHH, HyKOTCKHH no- 
JiyOCTpOB. 

Bha Cyclotella arctica Genkal et Charitonov 6bui onncaH H3 yjitTpaoJinroTpo(J)HO- 
ro xojioahoboahoto 03. 3jibrBirBiTrbiH (HyKOTCKHH n-OB) (reHKaji, XapHTOHOB, 1996). 
no AHana30Hy H3MCHHHBOCTH KOJiHHecTBeHHbix npH3HaKOB (^HaMeTp CTBOpKH, HHCJ10 
UITpHXOB B 10 MKM, HHCJIO KpaeBbIX BbipOCTOB) BHA 6JIH30K K C. OCellata Pant., KOTOpblH 
6biJi OTMeneH Hapimy c C. arctica b 3HaHHTejibHOM KOJinnecTBe. nepBOHanajibHO aBTopw 
c^eJiajiH npeAnojio^ceHHe o HajiHHHH y C. ocellata AByx Mop(j)OTHnoB: «ocellata» h «arc- 
tica». O^HaKo Ha ocHOBe pa3JiHHHH b CTpyKType HHHijHajibHbix ctbopok aBTopbi npH- 
iiliih k 3aKjiK)HeHHio o bhaobom cTaTyce C. arctica. B nocjie^HHe ro^bi GbiJia BbWBJieHa 
3HaHHTejibHa« MopcfiojiorHHecKafl H3MeHHHB0CTb y C. ocellata (Kiss et al., 1996, 1999; 
Hegewald, Hindakova, 1997; Rojo et al., 1999) h Apyrnx MejiKopa3MepHbix npe^cTaBH- 
Tejieii po^a (Meyer, Hakansson, 1996; Scheffler et al., 2003), b tom HHCJie noKa3aHO Ha- 
jiHHHe AHMop(j)H3Ma y C. pseudocomensis Scheffler (Scheffler, Morabito, 2003; Scheff¬ 
ler et al., 2003) h C. hispanica Kiss, Hegewald et Acs. (Kiss et al., 2002). 

L(eJIb HaCTOJHIjerO HCCJieAOBaHHfl - BbMBHTb MOp^OJIOTHHeCKyiO H3MeHHHBOCTb 

Cyclotella arctica Ha ocHOBe H3yneHHfl hobbix MaTepHanoB. 


MaTepnaji h MeTo^bi HccjieAOBaHHH 

MaTepHajiOM ajm HacToameii pa6oTbi nocJiyacHjiH npo6bi <j)HTonjiaHKTOHa, co6paH- 
Hbie b 03. 3jibrbirbiTrbiH b njiaHKTOHHOM naTHe jiHTopanbHOH 30 hm c rjiy6HHbi 3—4 m 
(31.08.2004 TeMnepaTypa boabi b narae 8 °C, BOKpyr naraa 3 °C), h o6pacTaHHa c ceTeii, 
ctojuijhx Ha rjiy6HHe 5—8 m (8.08.1994 r. TeMnepaTypa boabi 2.5—2.7 °C). OnHCTKa 
naHAHpeii ot opraHnnecKOH nacra npoBOAHJiacb mctoaom xojioahoto oKHraHHa (Ea- 
jiohob, 1975). ripenapaTbi BOAopocneh H3ynajiH b C3M (jwpMbi «JEOL-JSM-25S». 
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Pe3yjii»TaTi»i h hx oScy^ieHHe 


B HCCne^OBaHHOM MaTepnajie C. arctica Ha6jnoAaJiC5i 3HanHTejibHbiH nojiHMop<])H3M 
BHeniHeii noBepxHOcra ctbopkh, BKjnonaa Mop(J)OTHn «ocellata» (Ta6n. I, 1 — 6), nepe- 
xo^Hbie (J)opMbi (Ta6n. I, 7 — 11 ) h Mopcjjoran «arctica» (Ta6n. I, 12 ; II, 1 — 3). CpeAH 
CTBopoK c mop4>othiiom «ocellata» Han6ojiee nacTo BCTpenajmcb ctbopkh c Tp em xpyn- 
hmmh naxyHaMH (Ta6n. 1,2,3), pe^Ko c oahoh (Ta6n. 1, 1 ). riocne^HHii BapnaHT xapaxTe- 
peH CTBopoK MHHHMajibHoro AHaMeTpa h ajw Apyrnx bhaob poAa (reHKaji, 3aropeH- 
ko, 1987; Kiss et al., 1996). Mop^oran «ocellata» BCTpenaeTCfl Taxace y C. polymor- 
pha Meyer et Hakansson (Meyer, Hakansson, 1996), C. tripartita Hakansson (reHKaji, 
BoHAapeHKO, 2001), C. notata Lossevae h C. scrobiculus Alesch. et Pirum. (Ko 3 bipeH- 
ko h AP-, 1992). OAHaKO Bamio otmcthtb, hto hh Ha oahoh CTBopxe He Ha6jnoAajiHCb 
Tax Ha3biBaeMbie «cocohkh», xapaKTepHbie win «ocellata» (OnpeAenHTejib..., 1951). 
Ho AaHHbiM C3M, Ha cTBopKax «ocellata» HMeiOTca xax JiaxyHbi, Tax h «cocohkh» (pa¬ 
pillae), pacnono>xeHHbie Me>KAy JiaxyHaMH (reHKaji, 3aropeHKO, 1987; Kiss et al., 1996, 
1999; Hegewald, Hindakova, 1997). HHorAa hx Ha3biBaioT rpaHynaMH (Ko3bipeHxo h 
Ap., 1992). HHorAa ohh OTcyrcTByioT (bo3mohcho, b pe3yjibTaTe o6pa6oTKH MaTepnajia 
khcjiotoh), ho b 3tom cjiynae Ha CTBopxe xoporno 3aMerabi xpyrnbie ocHOBaHHfl (posta¬ 
ments), Ha xoTopbix ohh pacnojiaraiOTCfl (Kiss et al., 1996; figs. 22—24). B cbjbh c othm 

CHHTaeM, HTO MOp(J)OTHn, KOTOpblH MbI yCJIOBHO Ha3BaJIH «OCellata» , He OTHOCHTC5I X 
C. ocellata , a HBJweTca oahhm H3 Mop(J)OTHnoB C. arctica. /IpnojiHHTejibHbiM apryMeH- 
TOM B nOJIb3y TaKOH TpaKTOBKH ABJIJieTCJI CTpOeHHe aJIbBeOJI C BHyTpeHHeH nOBepXHOCTH 
CTBopxH. PaHee Mbi cnmajm, hto aji* C. arctica xapaxTepHbi yAJiHHeHHbie no paAHycy 
ajibBeojibi, a «ocellata» — HedonbuiHe OBajibHbie (reHKaji, XapHTOHOB, 1996). B Ha- 
meM MaTepnajie npHcyrcTBOBajiH ctbopkh c nepexoAHOH ajihhoh apeon (Ta6n. II, 6 , 10, 
11 ) h CTBopxH «nepexoAHoro» Mop(J)OTHna c yAJiHHemibiMH ajibBeonaMH (Ta6n. I, 10 ). 
Pa3Hbie no (J)opMe ajibBeonw HaOjnoAajiHCb Taioxe Ha CTBopxax C. ocellata (Hegewald, 
Hindakova, 1997). 

CpeAH ueHTpHnecxHx AnaTOMOBbix pa3HOCTBopnaTOCTb naHunpa BCTpenaeTca He- 

peAKo: y C. ocellata (reHxaji, 3aropeHKO, 1987; Kiss et al., 1999), C. pseudostelligera 
Hust. (reHKaji, 1992), Stephanodiscus hantzschii Grun. (reHKaji, KopHeBa, 1990), S. mi- 
nutulus (Kiitz.) Cl. et Moll. (reHxaji, KopHeBa, 1990), S. makarovae Genkal (reHxaji, 
KopHeBa, 1990). K co>xajieHHK), HaM yAajiocb H3ynHTb Bcero Hecxojibxo naHunpen co 
CTopoHbi o6enx CTBopox (Bee ohh oTHOCHJiHCb k Mop(J)OTHny «ocellata», nooTOMy Hama 
ranoTe3a o HajiHHHH pa3HOCTBopnaTocTH naHunpa y C. arctica , xoTopaa Bbicxa3biBa- 
jiacb paHbine, ocTajiacb HeAOxa3aHHOH. 

Mop(J)oran «arctica» BCTpenajica cpeAH CTBopox 6ojibinoro AHaMeTpa, hto CB«3aHO, 
BepOHTHO, C TeM, HTO HHHIJHaJIbHbie CTBOpKH HMCJIH CXOAHyiO CTpyKTypy UCHTpaJIbHO- 
ro nojw (reHxaji, XapHTOHOB, 1996; Ta6ji. II, 1). BcTpenemibie b npenapaTe Hecxojibxo 
nepBbix nocjie AeJieHHJi BereTaraBHbix CTBopox OTHOCHJiHCb k nepexoAHbiM 4>opMaM 
(Ta6ji. II. 4; TeHxaji, XapHTOHOB, 1997; Ta6ji. II, 2). CTpoeHHe HHHunajibHbix CTBopox 
(oco6eHHOcra BHeuiHeH noBepxHOCTH ueHTpajibHoro nojia h ajibBeoji) eme pa3 cbh- 
AeTejibCTByeT o tom, hto b ashhom cjiynae HMeeTca oahh bha, npoaBJunoiiuiH 6ojib- 
myio Mop(J)OJiorHHecxyio H3MeHHHBOCTb. Taxoe JiBJieHHe HMeeT MecTO h cpeAH Apyrnx 
npeACTaBHTejieii poAa Cyclotella. HanpHMep, y C. aff. comensis Grun. 6buio Bbmejie- 
ho naTb Mop(J)OTHnoB (Klee et al., 1993). Y C. ocellata Taxace 6buio BbiflBJieHO Hecxojib- 
xo Mop4>oranoB h npeAJio>xeHO CBecra C. krammerii Hakansson, C. rossii Hakansson h 
C. comensis b chhohhmbi C. ocellata (Hegewald, Hindakova, 1997). ^5hmop4>h3m 6bm 
o6Hapy^ceH b nonyjwuHH C. pseudocomensis (Scheffler et al., 2003), bha C. wolte - 
reckii Hust. CBeAeH b chhohhmbi C. pseudostelligera (reHxaji, 1992). K. Teubner (1995) 
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Ha ocHOBaHHH H3yneHHa pa3HOCTBopHaTOCTn npeACTaBHTejieii poAa Cyclotella bbi- 
CKa3aJI MHeHHe, HTO peJILe(J) CTBOpKH He HMeeT TaKCOHOMHHeCKOH 3HaHHMOCTH. Bo Bpe- 
MeHHOM npenapaTe BCTpeuajmcb KopoTKHe kojiohhh no 2—3 kjictkh. HaMeTp ctbopkh 
b HarneM MaTepHajie BapbHpoBaji b AHana30He 3.2—11.8 mkm, am Mop(J)OTHna «ocella- 
ta» paHee npHBeAeHbi Apyrne 3HaueHH5i (2.7—14.8 mkm; reHKaji, XapmoHOB, 1996). 
Hhcjio ueHTpajibHbix BbipocTOB c onopaMH Ha CTBopKax 6ojibmero AnaMeTpa aoxoahjio 
AO Tpex (Ta6n. II, 3, 7) (b AnarH03e — 2). Ha HexoTopbix CTBopKax C. arctica b otjih- 
une ot omicaHHfl Ha6nK)AajiHCb BbipocTbi c 3 onopaMH (Ta6n. II, 7) hjih BbipocTbi tojib- 
ko c ueHTpajibHOH Tpy6Koii 6e3 onop (Ta6n. II, 8 ). IHtphxh 2, 3-paAHbie, Ha 3ara6e 
ctbopkh 4—5-paAHbie (Ta6n. II, 12). Y HHHUHajibHbix KJieTOK AnaMeTp 9.1—14 mkm, 
uitphxob 18 — 25 b 10 mkm. KpaeBbie BbipocTbi c onopaMH pacnonarajincb Ha Ka)KAOM 
3 —5-m pe6pe. 

C yneTOM nojiyneHHbix a&hhbix npHBOAHM yTOHHeHHbiii AnarH 03 BHAa. 


Cyclotella arctica Genkal et Charitonov 

KjieTKH OAHHOHHbie HJIH B KOpOTKHX KOJIOHHAX. llaHUHpb UHJIHHApHHeCKHH. CTBOp- 

kh Kpyrjibie, njiocKHe, 2.7—14.8 mkm b AnaM. riepH<])epHHecKaa 30Ha uihphhoh 0.3—0.6 
paAHyca ctbopkh. LQtphxh npiiMbie hjih cjienca H3orHyTbie, HepaBHOH ajihhm, 24 —32 
b 10 mkm. Pe6pa, pa3AejwioiAHe hitphxh, HHorAa ahxotomhhcckh b eTBHiijHecii . Ajib- 
Beojibi npocTbie, y3Kne, oBajibHbie hjih yAJiHHeHHbie no paAHycy, c tohkhmh nonepeu- 
HblMH pe6pOBHAHbIMH 06pa30BaHHHMH Ha BHyTpeHHCH nOBepXHOCTH 3aKpbIBaiOIAerO 
hx nepH(J>epHHecKoro cjioji. KpaeBbie BbipocTbi c AByMH onopaMH Ha 4—8 Me^cajibBeo- 
jiapHbix neperopoAKax. LJempajibHaji nacTb ctbopkh Kpyrjiaa, HHorAa HepoBHO ouep- 
HeHHan, c HecKOJibKHMH KpynHbiMH jiaxyHaMH, peAKo c paAHajibHO pacxoAflmHMHca ot 
AeHTpa pe6paMH, ahxotomhhcckh BeTBamHMHca, HHorAa AMHaTO-6yropHaTaa. ,Zl,By- 
ry6biii BbipocT Ha rpamme ueHTpajibHOH h nepn^epHuecKOH 30H hjih b npHKpaeBOH 30 - 
He. L(eHTpajibHbiii BbipocT c AByMii, HHorAa TpeMU onopaMH hjih 6e3 hhx, ot 1 ao 3. H 3 - 
Becrabi ayKcocnopbi. HHHUHajibHbie ctbopkh 9.1—14 mkm b A^aM., uitphxob 18—25 
b 10 mkm, KpaeBbie Bbipocra Ha 3—5-m pe6pe. 


BbIBOAbI 

C. arctica BererapyeT b BHAe oahhohhmx kjictok, HHorAa b bhac kopotkhx ko¬ 
jiohhh. 

C. arctica xapaKTepH3yeTcn 3HauHTejibHbiM nojiHMop<J)H3MOM CTpoeHHn ctbopkh c 
BH eniHeii h BHyTpeHHeii noBepxHOCTeii, npH stom Mop(J)OTHn «ocellata» cjieAyeT otho- 
CHTb He k C. ocellata , KaK cuHTajiocb paHee, a k C. arctica. 

PhA npH3HaKOB-AHaMeTp CTBOpKH, HHCJIO BbipOCTOB Ha CTBOpKe, CTpOCHHe Bbipoc¬ 

TOB h ajibBeon — BapbHpyeT b 6ojibiueH cTeneHH, hqm yKa3biBaeTcn b AnarH03e BHAa. 
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SUMMARY 

The electron microscopy study of materials from Elghyghytghyn Lake showed appreciable mor¬ 
phological variability of the valves of Cyclotella arctica at the external (the presence of several mor- 
photypes) and internal valve face. Variability of a number of other quantitative and qualitative features 
as well as the presence of short colonies was also recorded. Based on the results obtained an improved 
diagnosis of the species is given. 
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H3yneHa 6pHO(J)jiopa oKpecTHOCTen MyTHOBCKHx rHflpoTepMajibHbix hctohhhkob b panoHe, no^Bep- 
>KeHHOM CHJibHOMy npo,zjojDKHTejibHOMy aHTponoreHHOMy npeccHHry. BbiflBJieHO 39 bh^ob neneHOHHHKOB 
h 70 bh^ob jiHCT0CTe6ejibHbix mxob. npOBeaeHo cpaBHeHne .ztaHHOH 6pHO({)Jiopbi c paHee H3yneHHbiM 6 jih 3- 
Jie>KamHM aHajiorHHHbiM panoHOM HHacHe-KoinejieBCKMx ropjnmx kjhohch, KOTOpbiH Majio no^BepaceH 
aHTponoreHHOH Harpy3Ke. noKa3aHo, hto CHJibHoe aHTponoreHHoe B03^eHCTBHe b panoHe MyTHOBCKHx. 
HCTOHHHKOB ITpHBeJIO K pe3KOMy H3MeHeHHK) TaKCOHOMHHeCKOrO CneKTpa M0X006pa3HbIX, Bbina^eHHIO H3 
COCTaBa (J)JIOpbI pOflOB H BHflOB, HBJMHOmHXCJI ^OMHHaHTaMH B HCHapyUieHHblX TOpHblX TyH^paX KaMHaTKH. 

KjnoneBbie cjiOBa: KaMnaTKa, JiHCT0CTe6ejibHbie mxh, neneHOHHHKH, (jmopa, aHTponoreHHbiH npec- 
CHHr. 

CTaTbH HBJMeTCH npoAOJi^ceHHeM ny6jiHKaijHH no 6pno(J)Jiope n-OBa KaMHaTica (Hep- 
H^AbeBa, 1995, 2002a, 20026, 2002b; HepraAEeBa, IIoTeMKHH, 2002, 2003, h ap ). 
B ocHOBy pa6oTbi nono^ceHbi MaTepnajibi, co6paHHbie nepBbiM aBTopoM b aBrycTe 2002 r. 
B OKpeCTHOCT^X MyTHOBCKHX TOpHHHX HCTOHHHKOB, a TaiOKe M0X006pa3Hbie H3 KOJI- 
jieKunn coTpyAHHKOB KaMnaTCKoro (JwjiHajia TnxooKeaHCKoro HHCTHTyTa reorpa^nn 
,I(BO PAH O. A. HepH^rnHOH n O. A. Ko30Jiyn b 2001 r. n c6opbi k reo6oTaHHnecKMM 
onncaHHHM B. K). HemaTaeBon (2002 r.). KpoMe Toro, npHBjieneHbi kojuickahm ne- 
neHOHHHKOB, co6paHHbie 27—28 miojiji 1995 r. C. B. OcnnoBbiM (Bnojioro-noHBeHHbiH 
HHCTHTyT flBO PAH, BjiaAHBOCTOK). 

MyTHOBCKne ropanne hctohhhkh HaxoAHTca y BocTOHHoro noAHoaoifl ropbi CKajin- 
ctoh Ha MaKpocmioHe AeHCTByiomero BynxaHa MyraoBCKHH, pacnojioaceHHoro Ha Hire 
BocTOHHoro MepHAHaHajibHoro ByjiKaHHnecKoro xpe6Ta (52°32' c. m., 158°12' b. a.)* 
jm BocTOHHoro ByjiKaHHHecKoro xpe6Ta xapaicrepHO HajiHHHe KpynHbix ByjiKaHOB h 
ByjiKaHHnecKHx iuiaTO, pacnono^ceHHbix Ha pa3Hbix rHncoMeTpHnecKHX ypoBHflx. Ochob- 
HbIMH 3K30reHHbIMH (JiaKTOpaMH, C(j)OpMHpOBaBIHHMH peJIbetj), 5IBJDHOTC5I JieAHHKOBa*! 

AeBTenbHOCTb, penHaa 3 po 3 HB h (J)H 3 HnecKoe BbiBeTpHBaHHe ropHbix nopoA. TnyGHHa 

3p03HOHHOrO paCHJieHCHHB MeCTHOCTH COCTaBJWCT 200 - 600 M. BbICOTa MyTHOBCKOrO 

ByjiKaHa 2322 m HaA yp. m., BepuiHHa noKpbiTa neAHHKaMH h cHOKHmcaMH. Pa6oTbi npo - 
BOAHJiHCb Ha BbicoTax 900—1100 m HaA yp. m. Ha ByjncaHHHecKOM nnaTO. H3yneHHbiM 
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o6i»eKT pacnojio^ceH b panoHe aKTHBHO AencTByiomnx napornApoTepM, npeACTaBjraio- 
mnx co6oh rpjneBbie KOTJibi c XHiramen boaoh, nepnoAHHecKH Bbi6pacuBaK)mHe hcbm- 
coxne CTpyn napa. Tpn3eBbie kotjibi oxpynceHbi TepMajibHbiMH iiojwmh c pa3Hon cre- 
neHbio nporpeTOcra noHBbi, noxpbrron pa3pe>xeHHon pacraTejibHOCTbio. H 3 kotjiob 6e- 
pyT Hanano TepMajibHbie pynbn. 

HccjieAyeMaa TeppnTopna othochtch k io>XHOMy ByjixaHnnecxoMy xjinMaTnnecxo- 
My panoHy n-OBa KaMHaTxa (KoHApaTiox, 1974). CpeAHnn TeMnepaTypa nHBapn co- 
CTaBJiaeT -8 °C, aGcomorabin MHHHMyM -40 °C. ripoAOJi^cHTejibHOCTb BereTaAHOHHoro 
nepnoAa — 115—120 Anew, OAHaKO nepHOA axraBHon BereTaunn 3HaHHTejibHO Mem>- 
rne — 30—35 AHen. JleTO ajihtch c niojin no ceHTa6pb, cpeAHnn TeMnepaTypa caMoro 
Tenjioro Mecnija (aBrycTa) +13 °C. Ee3Mopo3Hbin nepnoA AJihtcji okojio Tpex MecnijeB. 
fljia panoHa xapaicrepHO BbicoKoe xojinnecTBO ocaAKOB — ao 2500 mm b toa, moia- 
HOCTb chokhoto noKpoBa AOcraraeT 3 m. TpaHCcjjopMaunn BJia>xHbix Tennbix B03Aym- 
Hbix Macc, nocTynaiomnx c Tnxoro oxeaHa, cpaBHHTejibHO HeBejinxa. nooTOMy Aa>xe 
b ropHbix AOJiHHax, yAajieHHbix Ha 3HannTejibHoe paccTO«Hne ot no6epe)Xb«, 3aMeTHO 
BJinnHne Tnxoro oxeaHa (rpaHTOBcxnx, 1986). B ijenoM, Bbicoxan BJia)KHOCTb B03Ay- 
xa, 3HaHHTejibHafl o6jiaHHOCTb n o6njibHbie ocaAKH b coneTaHnn c nacTbiMn yparaHHbi- 
mh BeTpaMH o6ycjiOBJiHBaioT 3Aecb He6jiaronpn«THbie MeTeopojiornHecxne ycjiOBnn 
(KoHApaTiox, 1974). 

C 1970 r. b oxpecraocTtfx MyTHOBCxnx ropnnnx hctohhhxob BeAeTca HHTeHCHB- 
Haa reojiornnecxan pa3BeAKa niy6HHHbix boa, a c 1992 r. — CTponTejibCTBO xpynHen- 
men b Mnpe reoTepMajibHon ajiexTpocTaHAHH. Becb panoH noABepmyT cnjibHenmeMy 
aHTponoreHHOMy npeccnmy, nacTb pacTHTejibHbix coo6mecTB yromoaceHa, 6ojibinnH- 
CTBO OCTaBUIHXCa flBJDIK)TC« BTOpHHHbIMH. Ha 3HaHHTeJIbHbIX TeppHTOpHHX paCTHTCJIb- 
Hbin noxpoB cnjibHo HapyuieH, a MecTaMH nojiHOCTbio ymmonceH (xojien Aopor, OTBa- 
jibi, CBaJixn Mycopa, roiomaAKH 6ypeHnn n t. a). Hctohhhxh axraBHo nocemaioTca Ty- 
pncTaMH, hto npnBOAHT x HapymeHHio pacTHTeJibHoro noxpoBa n Aaace AecrpyxijHH 
TepMajibHbix n <|>yMapoJibHbix nonen. 

MyTHOBCxne ropanne hctohhhxh pacnojionceHbi b ropHO-TyHApOBOM nonce, npe- 
o6jiaAaiomHM ranoM pacTHTeJibHoro noxpoBa nBJinioTca ropHbie TyHApbi (HepHarnHa 
n AP-, 2003). Han6ojiee mnpoxo pacnpocTpaHeHbi xycTapHnnxoBbie TyHApbi c aomhhh- 
poBaHneM Empetrum nigrumVaccinium vulcanorum , Salix arctica. Mxn noxpbiBaioT 
He 6oJiee 10 % noBepxHOCTH noHBbi, npeo6jiaAaiOT Polytrichum piliferum , Racomitrium 
canescens, xbmhh noKpbiTbi Arctoafulvella, Racomitrium sudeticum. Taxnce o6biHHbi hb- 
xoBbie n HBXOBO-poAOAeHApoHOBbie TyHApbi c rocnoACTBOM Salix arctica , S. chamisso- 
nis , S. sphenophylla , Rhododendron camtschaticum, Calamagrostis sesquiflora. Ynac- 
Tne mxob He3HannTejibH0, nx npoexTHBHoe noxpbiTne He npeBbimaeT 5—7 %. Han6o- 
jiee o6nJibHbi Polytrichum piliferum, Racomitrium canescens. Ha cxnoHax BCTpenaiOTca 
He6ojibinne ynacTxn oJibxoBHnxoB H3 Alnus kamtschatica. B HanonBeHHOM noxpoBe 
npeo6jiaAaiOT Calamagrostis purpurea n Rhododendron camtschaticum. Mxn npon 3 - 
pacTaioT b ochobhom Boxpyr ctbojiob ojibxn, nx npoexTHBHoe noxpbirae MeHee 5 %. 
flepHHHxn AHaMeTpoM 10—20 cm o6pa3yiOT Brachythecium starkei, Plagiothecium den- 
ticulatum, Polytrichastrum alpinum. Hoa CHOXHnxaMH He6ojibinne ynacTxn 3aHnTbi pa 3 - 
HOTpaBHbiMn HHBajibHbiMH coo6mecTBaMn. Mxn 3Aecb nrpaiOT BeAymyio ponb, o6pa3yn 
nbiniHbie xoBpbi n noxpbrean ao 90 % noHBbi. TocnoACTByioT Philonotis fontana, Pohlia 
wahlenbergii , b MeHbinen CTeneHn — Oligotrichum hercynicum. no 6eperaM xojioa- 
hmx n TepMajibHbix pynbeB Moxoo6pa3Hbie o6pa3yioT cneAn^nnecxne coo6mecTBa c 
npeo6naAaHHeM Bryum schleicheri, Philonotis fontana, Pohlia wahlenbergii, Polytri- 


q Ha3BaHHJi cocy^HCTbix pacTeHHH npHBO,zi5rrc5i corjiacHo C. C. XapKeBHny (1981). 
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chum sexangulare , Warnstorfia pseudostraminea ; b BOAe Ha KaMHflx o6mHpHbie noAym- 
kh o6pa3yioT Hygrohypnum ochraceum. B pafioHe HccjieAOBaHHa uinpoKo pacnpocTpa- 
HeHbi ynacTKH o6Ha>xeHHOH noHBBi KaK ecTecTBeHHoro (TepMajibHbie nojia, 6eperoBbie 
otkocw), Tax h aHTponoreHHoro (Aopora, OTBajibi nopoABi h t. a*) npoHCxmKAeHira. 
3Aecb npoH3pacTaiOT Cephalozia bicuspidata , Ceratodon purpureus , Nardia assami- 
ca , Jungermannia hyalin a, Polytrichum jensenii , bhabi poaob Dicranella , Ditrichum, 
Pohlia. CneuH(J)HHecKHM thiiom MecTOobHTaHHH HBjunoTCH CKajibHbie BbixoABi h KaMe- 
HHCTbie ocbinn. Ha KaMHUX BCTpenaioTca bhabi poAa Andreaea h Grimmia alpestris, 
Ha KaMHHx co cnoeM MejiK03eMa— Arctoa fulvella, Racomitrium sudeticum, Ha MenK03e- 
Me cpeAH KaMHeii — Kiaeria falcata, K. starkei. Polytrichum piliferum. 

HH)Ke npHBOAHTCB aHHorapoBaHHBiH cnncoK neneHOHHBix h jiHCTOCTe6ejiBHbix 
mxob. B npeAejiax KaacAoro KJiacca bhabi nepeHHCJDHOTCii b ajnjiaBHTHOM nopaAice. 

xa^CAoro BHAa yKa3BiBaeTcn BCTpenaeMOCTB (peAKO — bha co6paH 1—3 pa3a, cno- 
paAHnecKH — 4 — 8 pa3, nacTo — 6ojiee 8 pa3), cy6cTpaT, MecTOoGnTaHHe. Otmchcho 
H ajiHHHe cnopoHomeHHH h opraHOB BereTaraBHoro pa3MHO>xeHH5i. jm peAKHx bhaob 
AaioTCfl nojiHocTbK) 3THKeTKH c6opoB c yK33aHHeM HOMepa o6pa3ija hjih AaTBi c6opa; 
ecjiH o6pa3eu co6paH He H. B. HepmiABeBOH, OTMenaeTca KOJiJieKTop. JJjw hckoto- 
pBIX BHAOB OnHCBIBaiOTCH aHaTOMO-MOp^OJIOrHHCCKHe 0 C 06 eHH 0 CTH H3yHCHHbIX o6pa3- 
UOB. Bee o6pa3UBi xpamrrcii b 6pHOJiormecKOM rep6apHH EoTaHmecKoro HHCTHiyra 
hm. B. JI. KoMapoBa PAH (LE). JSjix neneHOHHHKOB, BCTpeueHHBix b npHMecn, npn- 
boahtca HOMepa c6opoB, 3aKaHHHBaiomHecH 3HaxoM «+». B rep6apHH oth bhabi Haxo- 
A^TCH BMeCTe C OCHOBHbIM BHAOM o6pa3Ija, nOA TeM 7KQ HOMepOM 6e3 3Haxa «+». 


Hepaticae 

Anthelia julacea (L.) Dumort. subsp. julacea. — PeAKO. Mcjikhmh mrraaMH h ot- 
AeJiBHBiMH CTebjMMH c Lophozia savieziae, Gymnomitrion apiculatum, Marsupella con - 
densata, Ha 3apacTaioiueM onoji3HeBOM rwrae b hbkoboh TyHApe, 685, B. HemaTaeBa; 
Ha KaMeHHCTOH poccBinn ciuiouiHbiM noKpBiTHeM c Nardia unispiralis, Lophozia cf. sude- 
tica, 6806, B. HemaTaeBa. B nocneAHeM o6pa3ue otmchchbi MyaccKHe pacTeHHn c aHA- 
poixeaMH (6e3 iobchhjibhbix apxeroHHeB Ha Bepxyimce) h >xeHCKHe—co cnopoHomeHHeM. 

HecMOTpa Ha cpaBHHTejiBHo MejiKHe cnopBi, 13 — 16 mkm b AHaM., h oneBHAHyio ABy- 
AOMhoctb, AHarHOCTHHHbie ajm A. julacea s. str. MHorne npH3HaKH o6pa3ija (pa3Mep 
pacTeHHH h KJieTOK jiHCTa, 6ejioBaTaa OKpacxa no6eroB, oGmnpHoe pacnpocTpaHeHHe 
PH30haob, cpaBHHTejiBHo y3KHe cnnpajiH 3JiaTep, 2 — 3 mkm mnp.) CBimeTejiBCTByiOT b 
nojib3y oTHeceHiw ero k A. juratzkana. npHHHMaji bo BHHMaHHe nepBOCTeneHHOCTB xa- 
paKTepa pa3AejieHiw nonoB h pa3MepoB cnop jam AH(])(|)epeHijHaijHH othx A»yx TaxcoHOB 
h HeoAH03HaHHyio ouemey octbjibhbix npH3HaKOB Kax KJHoneBbix (cp.: UIjmkob, 1979; 
Schuster, 1974; Schumacker, Vana, 2000; Paton, 1999), AaHHBiH o6pa3eu othochtch k 
ranoBOMy noABHAy Anthelia julacea. Hpe3BbiHaHHan h3Mchhhboctb npH3HaKOB A. jula¬ 
cea h A. juratzkana (Limpr.) Trev. h npo6jieMaTHHHOCTB hx AHtjxJjepemjHaijHH b CTe- 
pHJIBHOM COCTOHHHH CKJIOHJHOT Hac K paCCMOTpeHHK) nOCJieAHerO BHAa B paHre nOABH- 

Aa A. julacea bcjica 3a R. Schumacker, J. Vana (2000). R. Grolle h D. G. Long (2000) 
TaioKe OTMenaioT comkhtcjibhoctb reHeraHecKOH o6oco6jieHHOCTH A. jurartzkana. 

Anthelia julacea subsp. juratzkana (Limpr.) Meyl. (=Anthelia juratzkana (Limpr.) 
Trev.). — CnopaAHnecKH. Ha o6Ha>xeHHOH noHBe b ojibxobhhkc mcjikhmh iwraBimKa- 
mh cpeAH Lophozia excisa, N° 66+, O. Ko30Jiyn, co cnopoHomeHHeM; Ha noHBe b ropHOH 
moxoboh TyHApe cnnomHBiM noxpBrraeM, 2030Hb, C. OcrniOB; Ha noHBe b ropHOH 
CBipoii moxoboh TyHApe pacceHHHO cpeAH Marsupella brevissima, Nardia japonica , 
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N° 2042]Ia+, C. OcnnoB; Ha ckjiohc b hbkoboh (Salix arctica) TyHApe y xojioahoto 
pyHba, c npHMecBio k Pleurocladula albescens , N 2 1+, O. HepHaraHa. 

Cephalozia ambigua C. Massal. — PeAKO. Ha oGHaacemiOH noHBe b ojibxoBHHKe 
nyHKaMH cpeAH Nardia japonica, N 2 6b, O. Ko30Jiyn; TyHApa HBKOBaa Cbipaa cpeAH Jun- 
germannia hyalina , N° 681, B. HemaTaeBa. 

C. bicuspidata (L.) Dumort. — CnopaAHnecKH. Ha noHBe b ropHOH moxoboh TyHApe 
b CMecH c Nardia japonica , Nardia scalaris , N 2 2030E1A+, C. OcnnoB; Ha TepMajibHOH 
njiomaAKe BAOJib pycna xojioahoid pynba Ha o6HaaceHHOH nouBe mcjikhm naraoM cpeAH 
Jungermannia exsertifolia , JV 2 22; cpeAH pa3peaceHHOH pacraTejibHOH rpynnHpoBKH Ha 
TepMajibHOM nojie, b npHMecH k Scapania uliginosa , Nardia assamica , N 2 105+; cnjiorn- 
hhm noKpbiraeM paAOM c Jungermannia hyalina , N 2 106. 

Cephaloziella cf. varians (Gottsche) Steph. — PeAKO. Ha tojioh nouBe oTAejibHbiMH 
CTe6jMMH c Lophozia bicrenata b ropHOH hbkobo-poaoachapohoboh TyHApe, N 2 12+, 
O. HepHarHHa. C BbiBOAKOBbiMH noHKaMH. 06pa3eu npeACTaBJieH He6ojibuiHM hhcjiom 
crepHJibHbix no6eroB. 

C. divaricata (Sm.) Schiffn. — PeAKO. Ha oOHaaceHHOH nouBe b KycTapHHHKOBOH 
TyHApe OTAejibHbiMH crebjiaMH cpeAH Lophozia bicrenata , JV 2 74-, O. Ko30Jiyn. C Bbi¬ 
BOAKOBbiMH nOHKaMH. 

Diplophyllum taxifolium (Wahlenb.) Dumort. — PeAKO. Ha KaMHax co cnoeM Meji- 
K03eMa y peKH HedojibiiiHM cnjiouiHbiM noKpbiraeM c Lophozia savicziae , JV 2 2033n6, 
C. OcnnoB. 

Gymnomitrion apiculatum (Schiffn.) Mull. Frib. — PeAKO. Ha 3apacTaiomeM onoji 3 - 
HeBOM narae b hbkoboh TyHApe OTAejibHbiMH CTebjmiH cpeAH Anthelia julacea , Lo¬ 
phozia savicziae , Marsupella condensata , N 2 685, B. HemaTaeBa. 

Jungermannia caespiticia Lindenb. — PeAKO. Ha THApoTepMajibHbix nporpeBaeMbix 
niHHHCTbix CKJiOHax o6mHpHbiM cnjiomHbiM noKpbiTHeM c npHMecbio Nardia assamica , 
-N *2 16a, O. HepHWTHHa. C BbiBOAKOBbiMH nOHKaMH. 

Jungermannia cf. evansii Vaha. — PeAKO. CiuiomHbiM noKpbiraeM Ha TemioH non- 
Be cpeAH pa3pe>KeHHOH pacraTejibHOH rpynnHpoBKH Ha TepMajibHOM none b npHMecn k 
Scapania uliginosa , N2 104a, 1046. C HeonjiOAOTBopeHHbiMH rHHeueaMH h aHTepHAH- 
anbHbiMH no6eraMH, mod. leptoderma-viridis et fusca. Macjianbie Tena ot 2 — 3 b Knerae 
(5 —6 mkm b A*iaM. ao 5 X 12 mkm) ao 2 — 4 b KJieTKe (3 —6 X 5 — 9 mkm). 

Oco6eHHOCTbK) H3yueHHbix pacTeHHH no cpaBHemno c ceBepoaMepHKaHCKHMH 
(Schuster, 1969) aBJiaioTca 6ecuBerabie, a He nypnypHbie ao apKOKpacHbix pH30HAbi, 
6onee KpynHbie KpaeBbie kjictkh (ca. 24 — 30 mkm nporaB 15 — 20 mkm, yKa3aHHbix 
Schuster, 1969) h cnopaAHnecicaa BCTpenaeMOCTb jiHcraeB c ajihhoh, paBHOH mHpHHe 
hjih HecKOJibKO MeHbme, a He 6ojibme ee. BMecTe c TeM pacTeHHa hmciot ranHHHyio AJia 
BHAa 4>opMy jiHcraeB, cyaceHHbix k BepxHen nacra h HepeAKO 6onee hjih MeHee BbieMna- 
tmx Ha BepxyuiKe, c 6ojiee hjih MeHee H3JiOMaHHbiM KpaeM, h xapaKTepH3yiOTca ABy- 
AoMHocTbio. noKa3aTejibHO, hto KpynHbie KpaeBbie kjictkh OTMeneHbi h b o6pa3ite BHAa 
H3 Me^cAypeubJi HHacHero TeneHHa p. EbiCTpoH-EojibinoH h cpeAHero TeneHHa p. HanH- 
j]OBa (noTeMKHH, 2003), KOTopbiH cxoAeH c onncaHHeM no ocTajibHbiM npH3HaKaM. Bm- 
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HCHeHHe TaKCOHOMHHecKoro CTaTyca H3yneHHbix pacTeHHH Tpe6yeT hx cpaBHeHHJi c ce- 
BepoaMepHKaHCKHMH o6pa3u,aMH, b HacTOJimee Bpem HeAoerynHbiMH jyin H3yneHHJi. 

J. exsertifolia Steph. — Pe^xo. Ha TepMajibHOM none BAOJib pycna xojioahoto pyubJi, 
Ha o6Ha)KeHHOH nonBe cnnoniHbiM noKpbiraeM c Cephalozia bicuspidata , Ns 22, 0. Hep- 
Hanma. Mod. parvifolia-fusca vel viridis. 

J . hyalina Lyell (=J. vulcanicola (Schiffn.) Steph., syn. nov.). — HacTO. Ha o6Ha- 
^ceHHOH noHBe h rnHHe no 6eperaM Tenjibix h xojiOAHbix pynbeB, peKH, b Cbipbix ropHbix 
TyHApax, nacTO cnjioniHbiM noKpbiraeM. OTMeneHbi aHTepHAHajibHbie no6era h pacTe- 
HHJI C lOBeHHJIbHbIMH nepHaHTHJIMH. 

npHHHMaa bo BHHMaHHe uiHpoKyio aKOJioranecKyK) aMnjiHTy^y J. hyalina h Hecy- 
mecTBeHHbie otjihhhji ot J. vulcanicola (=J. thermarum Steph.), BbipaacaiomHecji, co- 
rjiacHO T. Amakawa (1960), b BoexoAflmeii (])opMe pocTa h 6ojiee peAKHx pH30HAax 
(npn3HaKax 3KOJiorHnecKH 3aBHCHMbix h BerpenaiomHxcfl TaiOKe y J. hyalina ), nojiara- 
eM, hto J. vulcanicola Mo^ceT npeACTaBJWTb JiHinb Mop^oran, o6ycjioBJieHHbiH cneijH- 
(J)hkoh ycnoBHH, xapaKTepHbix Aim ByjiKaHHuecKHx TeppHTopnii. H3yneHHe jmoHCKHx h 
KypHJibCKHx o6pa3uoB J. vulcanicola , xpammmxcji b LE, noKa3ajio, hto cymecTBeHHbie 
OTJIHHHH MOKAy HHMH H paCTCHHJIMH C KaMHaTKH OTCyTCTByiOT. 

J. sphaerocarpa Hook. — PeAKO. Ha o6Ha»ceHHOH noHBe b ojibxoBHHKe OTAejibHbiMH 
CTe6ji)iMH cpeAH Nardia japonica , Ns 6b+, O. Ko30Jiyn. 

Lophozia bicrenata (Schmidel ex Hoffm.) Dumort. — PeAKO. Ha o6Ha>KeHHOH nouBe 
b ropHon HBKOBO-poAOAeHApoHOBOH TyHApe OTAejibHbiMH ctcOjuimh c Cephaloziella cf. 
varians , 12, O. HepimrHHa; Ha o6Ha>KeHHOH nonBe b KycTapHHHKOBOH TyHApe He6ojib- 
hihm crnioniHbiM noKpbiTHeM c npHMecbio Lophozia excisa , L. sudetica , Cephaloziella di- 
varicata , N° 7,0. Ko30Jiyn. C BbiBOAKOBbiMH nouKaMH, nepHaHTiwMH h cnopoHomeHHeM. 

L. debiliformis R. M. Schust. et Damsh. — PeAKO. Ha o6Ha^ceHHOH nouBe b ojh>xob- 
HHKe, N® 19, O. HepHflraHa; Ha nonoroM boctohhom cioioHe ropbi, okojio pynbJi, N® 4, 
O. Ko30Jiyn; Ha kzlmwlx Ha cmiOHe k pexe, N° 96. OObihho cmiomHbiM noKpbiraeM c He- 
MHoronncjieHHbiMH BbiBOAKOBbiMH noHKaMH hjih 6e3 hhx. B nocjieAHeM o6pa3ije OTMe- 
neHbi aHTepHAHajibHbie no6ern. 

L. excisa (Dicks.) Dumort. — Ha oGHaaceHHOH noHBe b ojibxoBHHKe pa3pe^ceHHbiM 
cnjioniHbiM noKpbiraeM c npHMecbio Anthelia julacea subsp .juratzkana, N° 66, O. Ko- 
30Jiyn; Ha o6HaaceHHOH noHBe b cyxoii TyHApe OTAejibHbiMH ctc6jihmh cpeAH Lophozia 
bicrenata , N® 7+, O. Ko30Jiyn. C BbiBOAKOBbiMH nomcaMH. 

L. rufescens Schljakov. — CnopaAHnecKH. Ha nonBe b ropHbix TyHApax cpeAH Pleu- 
rocladula albescens h Ap. neneHOHHHKOB h no 6epery peKH He6oJibuiHM noKpbiraeM h 
b CMecn c Lophozia savicziae N° 2030n6,r+, 203311b, 2035na, 2042n, C. OcmioB. Cno- 
paAHnecKH c HeMHoroHHCJieHHbiMH BbiBOAKOBbiMH noHKaMH, OAHaacAM (N 2 20306) c ne- 

pHaHTHHMH. 

L. savicziae Schljakov. — CnopaAHuecKH. Ha 3apacTaiomeM onoji3HeBOM narae h y 
xojioahoto pyHbH b hbkobmx TyHApax, noA KaMHJiMH b yBJia^cHeHHbix ycjiOBHJix b rop- 
HOH OCOKOBO-HBKOBOH TyHApe, Ha nOHBe H KaMHHX y peKH, MeJIKHMH IWTHaMH, OTAejib¬ 
HbiMH CTe6jMMH H He6oJIbHIHMH CnJIOUIHblMH nOKpbITHHMH. CnOpaAHHeCKH C BbiBOAKO¬ 
BbiMH noHKaMH, OAHa^cAw (N® 2033nr, C. OcnnoB) c lOBeHHJIbHbIMH nepnaHrauMH. 


27 



L. sudetica (Nees ex Huebener) Grolle. — PeAKO. Ha obHaaceHHOH noHBe b Kyerap- 
hhhkoboh TyHApe MenKHMH mnHbmiKaMH cpeAH L. bicrenata , N° 7+, O. Ko3onyn; Ha 
MenK03eMe cpeAH KaMeHHCTOH poccbinn cahhhhhmmh noberaMH cpeAH Anthelia jula- 
cea , JVo 680a, B. HemaTaeBa. Be3 bbiboakobbix noneK. 

Marchantia polymorpha L. susbsp. montivagans Bischl. et Boisselier (=approx. 

M. alpestris (Nees) Burgeff). — PeAKO. Ha noHBe b ropHOH moxoboh TyHApe ciuioiiiHbiM 
noKpbiTHeM, N° 2030na, C. OcnnoB. C BbiBOAKOBbiMH TejiaMH. 

Marsupella adusta (Nees emend. Limpr.) Spruce. — PeAKO. Ha obHaaceHHOM MenKO- 
3eMe b ropHOH ocokobo-hbkoboh TyHApe HebonbuiHM cnjiouiHbiM noKpbiraeM c Poly¬ 
trichum piliferum , N« 10, O. HepmirHHa. C nepnaHTmiMH h lOBeHHJibHbiMH cnopo(J)HTa- 
mh, napeAHH, KopHHHeBbie HeA03pejibie cnopw 8 — 10 mkm b A^aM. BTopoe yKa3aHHe 
BHAa am KaMnaTKH, TpeTbe — am Pocchh (Hotcmkhh, 2003). 

M. brevissima (Dumort.) Grolle. — PeAKO. Ha oOHaaceHHOH noHBe b onbxoBHHKe, 
cnjiouiHbiM noKpbiTHeM, Ns 6r, O. Ko30Jiyn; Ha 3a6onoHeHHOM Jiyry, MenKHMH mrrabmi- 
KaMH cpeAH Nardia sp., N« 2, 11 IX 2001, O. Ko30Jiyn; Ha noHBe b ropHOH cbipon mo¬ 
xoboh TyHApe, paccenHHO cpeAH Nardia japonica , Anthelia juratzkana , N« 204211a, 
C. OcnnoB. C nepnaHTH^MH h lOBeHHJibHbiMH cnopo(])HTaMH. 

M. condensata (Angstr. ex C. Hartm.) Lindb. ex Kaal. — PeAKO. Ha 3apacTaioiAeM 
onon3HeBOM mrrae b hbkoboh TyHApe, c Anthelia julacea , N° 685, B. HemaTaeBa. PacTe- 
hh« npeACTaBJieHbi peAKOH mod. laxifolia-viridis c nepexoAaMH k thhhhhoh mod. den- 
sifolia-fusca. 

M. emarginata (Ehrh.) Dumort. — PeAKO. Ha obHa^ceHHOH noHBe b coobmecTBe Jun- 
cus fdiformis (50 %) cnjiouiHbiM noKpbiTHeM, Ns 47, 13 VIII 2001, 0. HepmirHHa. C ne- 
pHaHTHHMH. Mod. parvifolia-fusca vel viridis. 

M. sphacelata (Geiseke ex Lindenb.) Dumort. — PeAKO. Ha obHanceHHOH noHBe 
cnnomHbiM noKpbiTHeM, N° 15, 0. HepHnrHHa; Ha noHBe noBepx KaMHeii b cmcch c Nar¬ 
dia japonica , Ns 2036n, C. OcnnoB. B nocneAHeM o6pa3ije OTMeneHbi MyaccKHe pac- 
TeHHn. 

Nardia assamica (Mitt.) Amakawa. — HacTO. Ha TepManbHbix nojwx Ha TennoH 
AO ropnneH, npeHMymecTBeHHo H36biTOHHO yBjiaacHeHHOH, fjihhhctoh noHBe, nacTO 
cruiomHbiM noKpbiTHeM. CnopaAHnecKH c nepnaHTH^MH h aHTepHAHajibHUMH nobera- 
mh (Ns 166,0. HepHnrHHa; Ns 32,33). Bha Hpe3BbinaHHO BapbnpyeT no pa3MepaM no6e- 
tob, cnopaAHnecKH pa3BHBaeT KaK uenbHbie, TaK h MejiKOJionacrabie nncTbn. KjieTKH ce- 
peAHHbi jiHCTa HepeAKO AOcraraiOT 40 mkm b AHaM., KyraKyna y 6ojibuiHHCTBa o6pa3uoB 
rjiaAKaa, jihuib hhotau eABa nanHJui03Han. Han6ojiee AHarHOCTHHHbiMH npH3HaKaMH 
CTepnjibHbix (J)opM BHAa, no-BHAHMOMy, cneAyeT CHHTaTb xapaicrepHO cyaceHHbie k Bep- 
xyuiKe jiHCTbn h KpynHbie, o6biHHO npeBocxoAflmne n0 mnpHHe cre6ejib, aM^nracTpHH. 
KaK noKa3biBaioT Haiun Ha6jnoAeHHn, bha BCTpenaeTcn b ochobhom Ha nepeyBJiaacHeH- 
HblX TJIHHHCTblX nOHBaX b6jIH 3H TepMaJIbHbIX HCTOHHHKOB. 

N. geoscyphus (De Not.) Lindb. — PeAKO. Ha noHBe b cwpbix ropHbix h hbkoboh 
TyHApax cpeAH mxob h b cmcch c Pleurocladula albescens , Lophozia rufescens , Sca- 
pania mucronata subsp. praetervisa , Scapania irrigua , Jungermannia hyalina , Cepha- 
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lozia ambigua h #p., N° 681, B. HemaTaeBa; No 2042n:a+, 6+, r+, C. OcnnoB. C nepn- 
aHTHflMH. 

N. insecta Lindb. — Pe#KO. Ha noHBe b ropHOH cbipon moxoboh TyH#pe cpe#H Pleu- 
rocladula albescens , Nardia geoscyphus , Lophozia rufescens , 2042na+, C. Ochiiob. 

N. japonica Steph. — Cnopa#HHecKH. CrnioiimbiM noKpbrraeM Ha obHa^ceHHOH non- 
Be b ojibxoBHHKe, N° 6a, O. Ko30Jiyn; b ropHOH moxoboh TyH#pe b cmcch c Cephalozia 
bicuspidata , Nardia scalaris , Ns 2030II#, C. OcnnoB; Ha noHBe b ropHOH cbipon moxo¬ 
boh TyH#pe pacceaHHO cpe#H Marsupella brevissima, Anthelia julacea subsp. jurat- 
zkana , No 204211#+, C. OcnnoB; Ha cyrnHHKe y peKH b cmcch c Jungermannia hyalina , 
No 2035nr, C. OcnnoB. 

N . scalaris Gray. — Pe#KO. Ha noHBe b ropHOH moxoboh TyH#pe He6oJibuiHM 
cruiouiHbiM noKpbiraeM c npHMecbio Lophozia rufescens , Pleurocladula albescens , 
No 2030nr, C. OcnnoB. 

N. unispiralis Amakawa. — Pe#KO. Ha MejiK03eMe KaMeHHCTOH poccbinn 0 T#ejibHbi- 
mh CTe6ji)iMH h nynKaMH cpe#H Anthelia julacea , No 680, B. HemaTaeBa; Ha MejiK03eMe y 
pynbfl cnjiomHbiM noKpbiraeM, No 2044IT6, C. OcnnoB. BTopoe yKa3aHHe #jih Pocchh. 

Bh# Mop(J)OJiorHHecKH cxo#eH c N. breidleri (Limpr.) Lindb. h N. japonica , ho HMeeT 
HecKOJibKO HHyio (J)opMy jiHCTa, HanoMKHaiomyio 3epKajibHoe OTpa^ceHHe jiHCTa Lopho¬ 
zia excisa , t. e. c MaKCHMajibHoft uihphhoh Ha rpaHHije mcKHen h cpe#Hen TpeTen hjih 
okojio cepe#HHbi, ho b otjihhhc ot nocjie#Hero BH#a nacTO c 6ojiee y3KOH h kopotkoh 
B eHTpajibHOH, a He #opcajibHOH jionacTbio h 6ojiee npuMbiM BeHTpajibHbiM, a He #op- 
cajibHbiM KpaeM. N. unispiralis xapaKTepHbi mcjikhc, HHor#a ohjibho pe#ynnpo- 
BaHHbie 6onee hjih MeHee TpeyrojibHbie #o umjioBH#Hbix aM<i>HracTpHH. BaacHeinneH 
#HarHOCTHnecKOH nepTOH N. unispiralis nBjunoTca o#HocraipajibHbie 3JiaTepbi, HeH3- 
Becrabie #jm N. hiroshii, paccMaTpHBaeMOH Varia (1976) b KanecTBe chhohhmb h onn- 
caHHOH b CTepHJibHOM coctohhhh. OnHcaHHe h HJUiiocTpauHH o6ohx bh#ob npHBe#eHbi 
Amakawa (1959. Figs. 9: m— v; 10: a—j). Ba^cHeHmHM npH3HaKOM, OTjiHnaiomHM bh# 
ot 6jih3koh N. japonica , hbjmiotch mcjikhc, cnopa#HnecKH pa3BHTbie aM(])HracTpHH. 
N. unispiralis OTJiHHaeTca ot N. breidleri 6ojiee KpynHbiMH KJieTKaMH h cnocodHOCTbio 
pa3BHBaTb MejiKHe #o KpynHMX yrjiOBbie yTOJimemra KJieTOHHbix ctchok jiHCTbeB. 

npH nepBOM yK33aHHH BH#a #jdi Pocchh c IJ,eHTpajibHOH KaMnaran KaK Nardia cf. 
unispiralis yKa3biBajiocb Ha npo6jieMaraHHOCTb npe#Jio>KeHHOH Vaiia (1976) chhohh- 
MH3au,HH Nardia hiroshii Amakawa c N. unispiralis h OTMenajiacb Heo6xo#HMOCTb H3y- 
neHH si ranoBoro MaTepnajia (Bakalin, 2003). 0#hhm H3 BaatHbix otjihhhh o6ohx bh#ob 
HBJweTCH cTeneHb pa3BHran aM(])HracTpHeB . Ohh 6onee mnpoKHe, TpeyrojibHbie, pe#Ko 
py#HMeHTapHbie hjih OTcyTCTByiomne (obsolete) y nepBoro BH#a h niHjioBH#Hbie, nacro 
py#HMeHTapHbie hjih oTcyTCTByiomHe y BToporo. KpoMe toto, y Nardia hiroshii KJieT- 
kh BepxymKH JiHCTa 6ojiee KpynHbie, 22—30 X 22 mkm, c oraeTJiHBbiMH #o y3JiOBaTbix 
yrjiOBbiMH yTOJimeHHKMH, ayW unispiralis — 6ojiee MejiKHe, 15—18 mkm. 

y H3yneHHbix pacTeHHH aM(J)HracTpHH cymecTBemio BapbHpyiOT no (jjopMe: 1) #jih- 
Ha odblHHO 3HaHHTeJIbHO npeBOCXOAHT UIHpHHy npH OCHOBaHHH (t. e. OjIHHCe K Tpe- 
yrojibHbiM); 2) b GojibniHHCTBe cJiynaeB aM(J)HracTpHH oraeTJiHBo pa3BHTbie; 3) kjictkh 
BepxymKH JiHCTa npeHMymecTBemio MejiKHe, 15 — 18 mkm, h jihuib Ha OT#ejibHbix 
JiHCTbjix AocraraioT 25 mkm; 4) 6e3 yrnoBbix yronmeHHH #a)Ke Ha nnrMeHTHpoBaHHbix 
JiHCTbHX. H3 yKa3aHHbix npH3HaKOB BTopoH cooTBeTCTByeT Nardia hiroshii , a 1, 3—4 — 
N. unispiralis. npHHHMaa bo BHHMaHHe mHpoKyio H3MeHHHBOCTb bh#ob po#a no tbkhm 
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npH3HaicaM, KaK CTeneHb pa3BHTM aM(})HracTpHeB h pa3Mep KJieTOK, mbi othochm Haiim 
o6pa3Ubi k nocne^HeMy BH#y. Onpe^eneHHe TaKCOHOMHuecKoro CTaTyca Nardia hiro- 
shii npeACTaBjMeTca TecHO CB5i3aHHbiM He ctojibko c H3yueHHeM ranoBoro Marepnajia, 
CKOJIbKO C HaXOAKOH CnOpOHOCfllltHX (])OpM, HMdOIIJHX CXO£HOe C THnOBBIM OnHCaHHeM 
CTpoeHHe KJieTOHHOH cera h aMcJmracTpHeB. 

Kax OTMenaji Bakalin (2003), N. unispiralis MO^ceT 6 bitb npHmrra 3a Lophozia (.Pro - 
tolophozia) elongata (Lindb.) Steph. Ot nocneAHero BH#a N. unispiralis OTJiHuaeTCJi 
AByAOMHOCTBK), 60Jiee MeJIKHMH AOpcajIbHbIMH HOnaCT^MH JIHCTbeB, 3Ha4HTejlbH0 60- 
nee tojicthm h MaccHBHbiM CTeOneM h KpynHbiMH m acjiHHbiMH TenaMH, pacnonaraiomH- 
mhch no 2—3, a He 7—17—30 b KJieTKe. 

Pellia epiphylla (L.) Corda. — Pe^Ko. Ha nouBe b ropHOH CbipoH moxoboh TyH^pe 
cnjiouiHbiM noKpbiTHeM co Scapania uliginosa , Jungermannia sp., Jfe 203in, C. Och- 
rioB. C nceBAonepHaHTMMH, napeijHfl, noKpbmaJio KpynHoe, c Bbipa^ceHHbiM othctjih- 
bmm hh3khm nepe^HHM KpaeM. 

P. neesiana (Gottsche) Limpr. — Pe^KO. no# nojioroM KypraHbi ojibxh b ojibxobhh- 
ice, y xonoAHoro TepMajibHoro Kjnoua cnjiouiHbiM noKpbiTHeM, 46, O. HepmirHHa. 
C nceBAonepHaHTMMH. 

Pleurocladula albescens (Hook.) Grolle. — CnopaAHHecKH. Ha noHBe b ropHbix 
TyHApax, y xonoAHoro py hwi Ha CKHOHe b aojihhc hbkoboh (Salix arctica) TyHflpbi, uac- 
to cnjioniHbiM noKpbiTHeM. OAHa^cAbi (N 2 1, O. HepHaraHa) c nepHaHTHflMH. 

Scapania irrigua (Nees) Nees. — Pe#KO. B CbipoH hbkoboh TyH^pe c Jungermannia 
hyalina , Nardia geoscyphus , Cephalozia ambigua, M® 681, B. HemaraeBa. 

S . mucronata H. Buch subsp. praetervisa (Meylan) R. M. Schust. — PeflKO. Ha non- 
Be b ropHOH CbipoH moxoboh TyHflpe cpe^H Pleurocladula albescens , Nardia geoscy¬ 
phus , Lophozia rufescens , Jungermannia hyalina , N 2 2042H6, C. OcnnoB. 

S. obscura (Amell et C. E. O. Jensen) Schiffh. — Pe#KO. Ha noHBe b ropHOH Cbipoii 
moxoboh TyH^pe pacce^HHO cpe^H mxob c Nardia geoscyphus , etc., N 2 2042 ITr, C. Och- 
iiob; b hbkoboh (Salix arctica) Tyrmpe Ha ckjiohc b aojihhc y xono^Horo pyqbfl npHMe- 
Cbio k Pleurocladula albescens , N 2 1, O. Hepm-mma. Hocjicahhh o6pa3eu, c nypnypHbi- 
mh OAHOKJieTOHHbiMH bbiboakobmmh nomcaMH. OeHoran Scapania hyperborea . 

S. scandica (Amell et H. Buch) Macvicar var. argutedentata H. Buch. — Pe#KO. Ha 
cyrjiHHKe y peKH cpe#H Nardia japonica , Lophozia rufescens , N 2 2035H6, C. OcnnoB. 

S. subalpina (Nees ex Lindenb.) Dumort. — Pe^KO. Ha nouBe noBepx KaMHen y peKH 
cnnoniHbiM noKpbiraeM, N 2 2033n,zj, C. OcnnoB; Ha MeJiK03eMe y pyuba cnjiouiHbiM no- 
icpwraeM, N 2 2044na, C. OcnnoB; Ha nouBe b ropHOH CbipoH moxoboh TyHApe He6onb- 
ihhm cnnomHbiM noKpbiraeM, No 2042ne, C. OcnnoB. C bbiboakobmmh nouxaMH h aHTe- 
pHAHajibHbiMH no6eraMH. 

S. uliginosa (Lindenb.) Dumort. — CnopaAHuecKH. no 6epery xojioahoix) pyuba 
CnJIOHIHbIM noKpbiTHeM H B CMeCH CO MXUMH; Ha nOHBe B ropHOH CbipOH MOXOBOH TyHfl- 
pe HeSoJibHiHM noKpbiTHeM cpean Pellia epiphylla ; cpe^H pa3pe)KeHHOH pacTHTenbHOH 
rpynnnpoBKH pwM c TepMajibHbiMH HCTOHHHKaMH, Ha TerniOH Cbipoii nouBe. 
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Musci 


Andreaea alpestris (Thed.) Schimp. — PeAKO. Ha KaMHJix b KycTapHHHKOBbix TyHA- 
pax, No 8, O. HepHaniHa h Ns 94. Co cnoporoHaMH. 

A. nivalis Hook. — Pe#KO. Ha KaMHflx no 6epery TepMajibHoro pynbJi, 102 n 
no 6epery peKH, Xs 97. 

Arctoa fulvella (Dicks.) B. S. G. — HacTO. Ha nonBe b KycTapHHHKOBbix, hbkobbix h 
HBKOBO-poAOAeHApoHOBbix TyHApax; Ha MenK03eMe MtyKffy KaMHen n KaMHJix co cjioeM 
MejiK03eMa Ha o6pbmax n KaMeHHCTbix ocbinax; Ha cyxnx KaMHflx no OeperaM xojioahbix 
h TepMajibHbix pynbeB. Co cnoporoHaMH. H3peAKa o6hjich. ConyTCTByiomHe bhabi: 
Kiaeria falcata , K. starkei , Dicranoweisia crispula. 

Brachythecium oedipodium (Mitt.) A. Jaeger. — PeAKO. Ha nonBe b bchhhkobom 
OJIbXOBHHKe. 

B. reflexum (Starke) B. S. G. — PeAKO. Ha nonBe h onaAe b bchhhkobom ojibxob- 
HHKe, No 99. y pacTeHHH CTe6neBbie jihctbji hmciot nonra poBHbiii, peAKO cJia6o nHJib- 
HaTbin Kpan. 

B. starkei (Brid.) B. S. G. — CnopaAHnecKH. Ha nonBe b BeiiHHKOBbix h poao- 
AeHApOHOBblX OJIbXOBHHKaX H B HBKOBOH TyHApe. 

Bryum alpinum. J. Huds. ex With. — PeAKO. Ha noHBe Ha TepMajibHbix nojMX c 
B. schleicheri , 6 h 33, O. HepHanma. Co cnoporoHaMH. 

B. elegans Nees. ex Brid. — PeAKO. Ha noHBe b hbkobo-poaoachapohoboh TyHA¬ 
pe, No 93. 

B. intermedium (Brid.) Blandow. — PeAKO. Ha nonBe Ha TepMajibHbix nojinx, 26 
h 27, O. HepiwrHHa. Co cnoporoHaMH. 

B. laevifilum Syed. — PeAKO. Ha noHBe Ha TepMajibHbix iiojux. C BbiBOAKOBbiMH 
HHTJIMH. 

B. pseudotriquetrum (Hedw.) P. Gaertn. et al. — PeAKO. Ha nonBe no 6epery xo- 
JiOAHoro pynbii b CMecH c Pohlia wahlenbergii', Ha oSHa^ceHHOH nonBe TepMajibHbix no- 
Jiefi. MecTaMH o6njieH. 

B. schleicheri Schwagr. — HacTO. Ha nonBe h KaMHJix co cjioeM noHBbi no 6eperaM 
xojioahwx pynbeB h peKH; Ha nonBe TepMajibHbix nojieii h BeHHHKOBoro ojibxoBHHKa. 
06njieH. ConyTCTByioutHH bha*. Pohlia wahlenbergii. 

B. weigelii Spreng. in Biehler. — PeAKO. Ha o6Ha»ceHHOH nonBe no 6eperaM xojioa- 
hmx pynbeB, No 86 h No 41, O. HepHanma. 

Calliergon stramineum (Brid.) Kindb. — PeAKO. Ha nonBe Ha 3aAepHOBaHHOM ckjio- 
He, No 98. 
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Ceratodon purpureus (Hedw.). Brid. var. purpureus. — CnopaAHnecKH. Ha noHBe 
b KycTapHHHKOBbix, hbkobbix h HBKOBO-poAOAeHApoHOBbix TyHApax; Ha oGHanceHHOH 
noHBe o6ptiBOB. Co cnoporoHaMH. 

C. purpureus (Hedw.) Brid. var. rotundifolius Berggr. — PeAKO. Ha noHBe b hbko- 

BO-pOflOfleHflpOHOBOH xyn^pe, JSfo 93. 

Dicranella cf. cerviculata (Hedw.) Schimp.—PeAKO. Ha oGHanceHHoii noHBe Ha Tep- 
MajibHOM none, N 2 106. 

D. palustris (Dicks.) Crundw. ex E. F. Warb. — CnopaAHHecKH. Ha noHBe h xaMHnx 
co cnoeM MenK03eMa y bo ah no 6eperaM xojioahhx pym>eB; Ha BjiancHOH cxane y Tep- 
ManbHbix KjnoneH; Ha nepeyBJiancHeHHOH noHBe Ha TepManbHOM none. 

D. subulata (Hedw.) Schimp. — Pe^KO. Ha oGHaaceHHOH cyrjiHHHCTOH noHBe Ha 
o6pbiBe, N 2 89. Ha noHBe b Cbipoii hbkoboh Tyimpe, JV® 681, B. HemaTaeBa. Co cnopo- 
roHaMH. 

Dicranoweisia crispula (Hedw.) Lindb. — PeAKO. Ha KaMHnx co cnoeM MenK 03 eMa 
na obpbiBe k peice, c Kiaeria starkei , JNT® 96. Ha cyxnx KaMRHx no 6epery peKH, c Arctoa 
fulvella , JSfo 97. Co cnoporoHaMH. y pacTeHHH o6pa3ija N 2 97 yniKOBaa rpynna kjictok 
jmcTbeB He BbipanceHa. 

Ditrichum cylindricum (Hedw.) Grout. — PeAKO. Ha oGHanceHHOH cyrjiHHHCTOH non- 
Be Ha o6pbme, N 2 89. Co cnoporoHaMH. 

D. lineare (Sw.) Lindb. — Pe^Ko. Ha noHBe b bchhhkobom onbxoBHHKe, b npuMecn 
k Oligotrichum hercynicum , N 2 99. 

D. pusillum (Hedw.) Hampe. — Pe^KO. Ha oGHanceHHOH nouBe no oGohhhc Aoporn, 
25 VIII 2002. Co cnoporoHaMH. 

Grimmia alpestris (F. Weber et D. Mohr) Schleich. ex Nees. — CnopaAHHecKH. 
Ha cyxnx kbmhjix no 6eperaM peKH h pyubeB, Ha oGpbree k pexe. Co cnoporoHaMH. 

Hygrohypnum duriusculum (De Not.) D. W. Jamieson. — Pe^KO. Ha KaMHHx b Bo^e 
xonoAHbix pynbeB, N2 97 — c H. ochraceum h Jfe 100 oGhjich. Co cnoporoHaMH. 

H. ochraceum (Turner ex Wilson) Loeske. — CnopaAHuecKH. Ha KaMHax b BOAe 
no 6eperaM peKH h xojioahmx pynbeB. OGhjich. y pacTeHHH o6pa3ija N2 92 OTMeueHO 
MHOrO JIHCTbeB C OAHHOHHOH HCHJIKOH. 

Kiaeria blyttii (Schimp.) Broth. — PeAKO. Ha nouBe Ha 3a6ojioneHHOM jiyry, N 2 2, 
O. Ko30Jiyn. 

K. falcata (Hedw.) I. Hagen. — Haem Ha KaMHnx h noHBe no GeperaM xojioahbix h 
TepMajibHbix pyubeB; Ha MenK03eMe cpeAH KaMHeii KaMeHHCTbix ocbinen h oGpbiBOB; 
Ha noHBe b hbkoboh TyHApe h Ha TepMajibHOH nnomaAKe. Co cnoporoHaMH. MecTaMH 
oGhjich. ConyTCTByiomHe bham: Kiaeria starkei , Arctoa fulvella . 


32 



K. starkei (F. Weber et D. Mohr) I. Hagen. — CnopaAnnecKH. Ha noHBe Ha 3 aaep- 
HOBaHHOM cKJioHe; Ha KaMHax co cnoeM MejiK03eMa Ha obpbiBax h no 6 epery peKH. 
Co cnoporoHaMH. ConyrcTByiomHe bham: Arctoa fulvella , Kiaeriafalcata , Dicranowei- 
sia crispula. 

Leptobryum pyriforme (Hedw.) Wilson. — Pe^KO. Ha obHa^ceHHoii cyrjiHHHCTOH 
noHBe Ha o 6 pbrae, N® 89, h Ha TepMajibHOM nojie, N® 85. 

Leptodyctium riparium (Hedw.) Wamst. — PeAKO. Ha BJiaacHOH noHBe Ha TepMajib- 
hom none, No 87. B BOAe xojioahoh) pynbJi, N® 39, O. HepirarHHa. PacTeHira hmciot 
AJiHHHbie KJieTKH njiacTHHKH jiHCTa — ot 60 — 70 ao 100 mkm, yuiKOBaa rpynna kjictok 
He Bbipa^ceHa, kjictkh ocHOBaHira JiHCTa pacuiHpeHbi, npiiMoyrojibHbie. 

Oligotrichum hercynicum (Hedw.) DC. — CnopaAHnecKH. Ha oGHaaceHHOH noHBe Ha 
o 6 pbmax h no o 6 onnHaM Aopor; Ha noHBe no 6 eperaM pynbeB, b bchhhkobom ojibxoB- 
HHKe, HHBajibHOH rpyrinHpoBKe h HHBajibHon KyerapHHHKOBOH TyHApe. Co cnoporo¬ 
HaMH. H3peAKa o6hjich. 

O. parallelum (Mitt.) Kindb. — PeAKO. Ha o 6 Ha»ceHHOH nonBe Ha o 6 pbmax h no 060 - 
HHHaM Aopor. H3peAKa oShjich. 

Philonotis fontana (Hedw.) Brid. — HacTO. Ha nonBe, H 3 peAKa Ha KaMirax co cnoeM 
MeJiK03eMa no 6 eperaM xojioahbix h TepMajibHbix pynbeB; Ha nonBe Ha TepMajibHbix no- 
jwx, b HHBajibHbix pa3HOTpaBHbix rpynnHpoBKax h Ha 3aAepHOBaHHOM o 6 pbiBe; Ha cicajie 
y TepMajibHbix kjuohqPl. OGhjich. Co cnoporoHaMH. 

P. tomentella Molendo. — PeAKO. Ha KaMiwx co cnoeM MejiK03eMa no 6epery peKH 
c Bryum schleicheri , N® 97. 

P. yezoana Besch et Cardot ex Cardot. — PeAKO. Ha nonBe h KaMiwx co cjioeM Men- 
K03eMa no 6 eperaM xojioahbix pynbeB, N® 86 , 88 . Ha cicajie y TepMajibHbix mnoneH, o6h- 
jieH BMecTe c P. fontana, Pohlia wahlenbergii , N® 103. Y pacTeHHH o 6 pa 3 ija N® 103 Ha- 
6 jnoAaeTCH CHJibHoe BeTBjieHHe no 6 eroB noA nepnxeijHeM. 

Plagiothecium denticulatum (Hedw.) B. S. G. — CnopaAHnecKH. Ha nonBe b bchhh- 
kobmx h poAOAeHApoHOBbix ojibxoBHHKax; Ha nonBe no 6 epery xojioahoto pynbfl. 

Pogonatum urnigerum (Hedw.) P. Beauv. — PeAKO. Ha cyxoM xaMHe co cjioeM Meji- 
K03eMa no 6 epery xojioahoto pynbJi; Ha nonBe cpeAH pa3HOTpaBHO-3JiaKOBOH rpynnn- 
PObkh Ha TepMajibHOM nojie h Ha 6 eperoBOM o 6 pbme. 

Pohlia andalusica (Hoehnel) Broth. — PeAKO. Ha nonBe b hbkobo-poaoaohapoho- 
boh TyHApe, No 93, h b cbipon hbkoboh TyHApe, No 681, B. HemaTaeBa. C bbiboakobbi- 
MH nOHKaMH. 

P. annotina (Hedw.) Lindb. — CnopaAHnecKH. Ha o 6 Ha>KeHHOH nonBe Ha o 6 pbi- 
Bax h TepMajibHbix nojnix; Ha nonBe h KaMHJix co cjioeM MejiK03eMa no 6 eperaM xo- 
jioahmx n TepMajibHbix pynbeB. ConyrcTByiomHii bha: P. cardotii. C bbiboakobbimh 
noHKaMH. 


2 BoTaHHHecKMH acypHan, JSIg 1, 2005 r. 
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P. cardotii (Renauld) Broth. — CnopaAHHecKH. Ha noHBe h KaMiwx co cjioeM mcjiko- 
aeMa no 6eperaM xojioahmx h TepMajibHbix pym>eB; Ha MeJiK03eMe Me^y KaMHen Ha xa- 
MeHHCTOH ocbinn. H3pe^Ka o6hjich. ConyrcTByiomHH bha — P. annotina. 

P. drummondii (C. Muell.) A. L. Andrews. — PeflKO. Ha noHBe b cbipoH hbkoboh 
TyHApe, -Ns 681, B. HemaTaeBa. C bmboakobmmh nomcaMH. 

P. filum (Schimp.) Mart. — CnopaAHHecKH. Ha o6Ha>KeHHOH noHBe, H3peAKa Ha xaM- 
hxx co cnoeM MejiK03eMa no 6eperaM xojioahmx pym>eB, peKH h Ha o6pbmax; Ha nonBe b 
hbkoboh TyHApe h Ha 3a6ojioneHHOM jiyry. H3peAKa o6hjich. C bmboakobmmh nomcaMH. 

P. nutans (Hedw.) Lindb. — CnopaAHHecKH. Ha noHBe b hbkobmx TyHApax h cpeAH 
pa3HOTpaBHO-3JiaKOBbix rpynnHpoBOK Ha TepMajibHbix noJMX. Co cnoporoHaMH. 

P. wahlenbergii (F. Weber et D. Mohr) A. L. Andrews. — HacTo. Ha noHBe no 6e- 
peraM xojioahmx pynbeB; Ha obHa^ceHHOH noHBe Ha TepMajibHbix nojiax h obpbmax; 
na noHBe b hbkoboh TyHApe, HHBajibHOH pa3HOTpaBHOH rpynnHpoBKe; Ha CKajie y Tep¬ 
MajibHbix KjnoneH. ObnjieH, o6pa3yeT o6nmpHbie KOBpw. ConyTCTByiomHe bham: Bry- 
um pseudotriquetrum , B. schleicheri. 

Polytrichastrum alpinum (Hedw.) G. L. Sm. — Pe^KO. Ha noHBe b poAOAeHApoHO- 
bom ojibxoBHHKe, Ns 424, B. HemaTaeBa h b bchhhkobom ojibxoBHHKe, Ns 99. 

Polytrichum jensenii I. Hagen. — CnopaAHHecKH. Ha noHBe Ha TepMajibHbix nojMx; 
qacTO no Kpaio rpjoeBbix kotjiob. 06hjich. Y 6ojibimmcTBa pacTeHHH Ha jihctbax He 
pa3BHTbi 3y6ubi. y jiHCTbeB noberoB b oahom o6pa3ue oTMeneHo oneHb ajihhhoc BJia- 
rajiHme. 

P. juniperinum Hedw. — PeAKO. Ha noHBe b cbipoBOH hbkoboh TyHApe, 681, 
B. HemaTaeBa. 

P. piliferum Hedw. — HacTO. Ha noHBe b KycTapHHHKOBbix, hbkobmx h hbkobo-po- 
AOAeHApoHOBbix TyHApax; no 6eperaM xojioahmx pynbeB; Ha MejiK03eMe cpeAH KaMHeii 
Ha KaMeHHCTbix ocbirax. MecTaMH o6hjich. 

P. sexangulare Brid. — PeAKO. Ha noHBe no 6eperaM xojioahmx pynbeB, b KycTap- 
HHHKOBOH TyHApe H Ha KaMeHHCTOH OCbinH. Co cnoporoHaMH. 

Racomitrium canescens (Hedw.) Brid. — HacTO. Ha noHBe b KycTapHHHKOBbix, hbko- 
bmx h HBKOBO-poAOAeHApoHOBbix TyHApax; Ha 3a6ojioneHHOM jiyry. 06hjich. 

R. ericoides (F. Weber ex Brid.) Brid. — PeAKO. Ha o6Ha»ceHHOH cyrjiHHHCTOH non- 
Be Ha oSpbiBe, N° 89. 

R. fasciculare (Hedw.) Brid. — CnopaAHHecKH. Ha KaMHJix h KaMHJix co cjioeM Meji- 
K03eMa no SeperaM pynbeB h peKH; Ha o6Ha>KeHHOH noHBe Ha TepMajibHOM nojie. MecTa- 
mh o6hjich. Co cnoporoHaMH. 

R. lanuginosum (Hedw.) Brid. — PeAKO. Ha noHBe b KycTapHHHKOBbix TyHApax, 
N° 3, O. HepmirHHa, h N° 95. 
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R. muticum (Kindb.) Frisvoll. — Pe^KO. Ha KaMHflx co cJioeM MejiK03eMa h Ha 
MejiK03eMe MencAy KaMHen Ha ckjiohc k p. OaAbimiBaji, o6pa3yeT cnjioniHOH no- 
KpoB, Ns 96. 

R. sudeticum (Funck) B. S. G. var. sudeticum . — Haem Ha noHBe b KycTapHHHKO- 
BBIX H OCOKOBO-HBKOBbIX TyHflpax; Ha KaMH^X CO CJioeM MeJIK03eMa Ha KaMeHHCTOH poc- 
CbinH. MecTaMH o6hjich. Co cnoporoHaMH. 

R. sudeticum (Funck) B. S. G. f. kindbergii Frisvoll. — PeAKO. Ha KaMHJix co CJioeM 
MejiK03eMa Ha oGpbme k pexe; Ha KaMHJix no 6eperaM pyubeB h peKH. MecTaMH o6hjich. 
Co cnoporoHaMH. 

Rhizomnium nudum (E. Britton et R. S. Williams) T. J. Kop. — PeAKO. Ha noHBe Ha 
3aaepHOBaHHOM ciciOHe, Ns 100. 

Sanionia uncinata (Hedw.) Loeske. — Pe^KO. Ha noHBe b cbipon hbkoboh TyHApe, 
No 681, B. HemaTaeBa. 

Schistidium rivulare (Brid.) Podp. — PeAKO. Ha KaMHe b BOAe xojioahoto py hbh, 
o6hjich, No 100. Ha KaMHe no 6epery peKH, oGhjich, N« 97. Co cnoporoHaMH. 

Sphagnum angustifolium (Russow) C. E. O. Jensen. — PeAKO. Ha BJiancHoii noHBe Ha 
TepMajibHbix nojmx. 

S. balticum (Russ.) Russ, ex C. E. O. Jensen. — PejjKO. Ha BJiancHoii noHBe Ha Tep¬ 
MajibHOM none, N® 35, O. HepmirHHa. Y pacTeHHH AaHHoro o6pa3ija BeTOHHbie jihctbji 
HM eiOT AJIHHHBIH KOHHHK. 

S. fallax (H. Klinggr.) H. Klinggr. — PeAKO. Ha BJiancHOH nouBe Ha TepMajibHOM no¬ 
ne, No 31, O. HepmuTHHa. 

S. fimbriatum Wilson in Wilson et Hook. f. — CnopaAHuecKH. Ha BJiancHoii noHBe Ha 
TepManbHbix nojinx h no GeperaM xojioahbix pyubeB. MecTaMH oGhjich. 

S. girgensohnii Russow. — PeAKO. Ha BJiancHOH noHBe Ha TepMajibHOM none, N® 106. 

S. riparium Angst. — PeAKO. Ha BJiancHOH noHBe Ha TepMajibHOM nojie, N® 87. 

S. russowii Wamst. — CnopaAHHecKH. Ha BJiancHoii nouBe Ha TepMajibHbix nojwx. 
MecTaMH oGhjich. Y pacTeHHH OTMeneHO Hajunme b CTeGjieBbix jihctbjix MHoronHCJieH- 
HblX BOJIOKOH H nop. 

Warnstorfia fluitans (Hedw.) Loeske. — PeAKO. Ha KaMHe no Gepery TepMajibHo- 
ro pyHbn, N® 102. Ha nouBe no Kpaio rpjrceBbix kotjiob Ha TepMajibHOM nojie, oGhjich, 
N® 106. J\m pacTeHHH o6pa3ija No 102 xapaKTepHbi jihctbji co cjiaGo pa3BHToii yuiKOBOH 
rpynnoii h TynoBaTbiM kohhhkom. 

W. pseudostraminea (C. Muell.) Tuom. et T. J. Kop. — Cnopa^nnecKH. Ha noHBe, 
pence Ha KaMirax y bo ah no 6eperaM xojioahbix pyHbeB; Ha noHBe Ha TepMajibHbix nojinx 
h b pa3HOTpaBHOH HHBajibHOH rpynnnpoBKe. H3peAKa oGhjich. 
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TaKHM o6pa30M, b xoAe npoBeAeHHbix HccneflOBaHHH rjix oKpecTHocTeH MyraoB- 
ckhx ropHHHX KJiiOHeH (Aajiee M) BbWBJieHO 106 bhaob Moxoo6pa3Hbix. PaHee b 3 tom 
paiiOHe npoBOAHJi pa6oTbi reo6oTaHHK C. B. OcrnioB. Pe3yjibTaTbi o6pa6oTKH KOJUieK- 
Ahh ony6jiHKOBaHbi b cobmccthoh CTaTbe c B. 51. HepAaHijeBOH (HepAaHijeBa, OcwnoB, 
1998), r^e rjw OKpecTHocTeH noc. MyraoBCKHH npHBOAflTCfl 12 bhaob jiHCT0CTe6ejib- 
hwx mxob, H3 KOTopbix 3 He 6buiH BbWBJieHbi hbmhi Drepanocladus aduncus (Hedw.) 
Wamst., Leskeapolycarpa Hedw., Philonotis caespitosa Jur. CyMMHpya Bee H3BecTHbie 
AaHHbie, nojiynaeM jxjvl M 109 bhaob MOxoo6pa3Hbix: 39 neneHOHHHKOB h 70 bhaob jihc- 
xocTeGejibHbix mxob. HccjieAOBaHHaa (J)jiopa Heo6binaHHo 6eAHa no BHAOBOMy cocTaBy 
MOxoo6pa3Hbix, oco6eHHO jiHCTOCTe6ejibHbix mxob. Hh3khh ypoBeHb BHAOBoro pa3HO- 
o6pa3M o6bHCHHeTC a npeacAe Bcero CHJibHemiiHM aHTponoreHHbiM npeccHHroM, ko- 
TopoMy 3Ta TeppHTOpH^ noABeprajiacb 6onee 40 JieT (cm. Bbirne). 

Oco6eHHOCTH BHAOBoro cocTaBa paHOHa HccneAOBaHHa Han6ojiee HanwAHO npo- 
hbji5iiotc5i npn ero cpaBHeHHH c paHee H3yneHHbiM 6jiH3Jie)KamHM aHajiorHHHbiM paft- 
ohom HiDKHe-KomejieBCKHX ropanHx KjnoneH (Aajiee HK). HK pacnojioaeeHbi b 160 km 
Ha K)3 ot M, Ha CKJiOHe KomejieBCKoro ByjiKaHa b cxoahom bbicothom AHana30He 
(850—1000 m HaA yp. m.), b mccthocth, Majio noABepraBHieHca aHTponoreHHOMy npec- 
CHHry (HepH^AbeBa, noTeMKHH, 2002). ILiiomaAH o6enx o6cjieAOBaHHbix TeppHTopHH 
npHMepHO paBHbi. B HK co6paH 51 bha Moxoo6pa3Hbix: 37 bhaob neneHOHHHKOB h 
123 BHAa jiHCTOCTe6ejibHbix mxob (HepmiAbeBa, noTeMKHH, 2002). TaKHM o6pa30M, 
HHCJIO BHAOB neneHOHHHKOB B M H HK npHMepHO OAHHaKOBO, TOrAa KaK hhcjio bhaob 
mxob 6ojiee neM b 1.5 pa3a MeHbme b M no cpaBHeHHio c HK (cm. Ta6jiHijy). 

npHHHHbl OTMeneHHblX AHCnpOnopUHH H3MeHeHH« BHAOBoro COCTaBa JIHCTOCTe- 
6ejibHbix h neneHOHHbix mxob Moryr 6biTb o6i>flCHeHbi, Ha Ham B3rjuiA, npeacAe Bcero 
xapaKTepoM H3MeHeHHH pacTHTejibHoro noKpoBa, o6ycjioBJieHHbiM cnjibHbiM aHTpono¬ 
reHHbiM npeccHHroM. M xapaicrepHbi Hcne3HOBeHHe ecTecTBeHHbix pacraTejibHbix 
cooGmecTB h 3aMeHa hx btophhhmmh, Kparnie o6eAHeHHbiMH no BHAOBOMy cocTaBy. 
Oco6eHHO CHJibHo 3to cKa3biBaeTC« Ha bhaobom 6oraTCTBe ropHbix TyHAp. Tax, b HK 
Ha npo6Hbix iuiomaAax b ropHbix TyHApax BbWBJieHO 10 — 15 bhaob, TorAa KaK b M — 
4 — 6 bhaob. flpyroH npHHHHOH aBJiaeTCH o6njiHe ynacTKOB o6HaaceHHOH noHBbi, o6y- 
cjioBjieHHoe pa3Hoo6pa3HbiM aHTponoreHHbiM B03AencTBHeM. Ha 3thx ynacncax, Ma- 
jio6jiaronpiwTHbix rjw nocejieHHH jiHCTOCTe6ejibHbix mxob, neneHOHHHKH Aocrara- 
IOT MaKCHMaJIbHOrO pa3H006pa3HH H o6HJIHfl, He BCTpenaH 3aMeTHOH KOHKypeHIJHH CO 
CTOpOHbl JIHCTOCTe6eJIbHbIX MXOB. KpOMe Toro, nOCTOHHHbie Bbl6pOCbI OTpa6oTaHHbIX 
Teo3C TepManbHbix boa, o6orameHHbix coeAHHeHiwMH cepbi, cnoco6cTByiOT noAKHc- 
jieHHio noHB. YKa3aHHbie <f>aKTbi CBHAeTejibCTByiOT o Jiynmefi npHcnoco6jweMocTH h 
6ojibmeft ycTOHHHBOCTH neneHOHHHKOB, no cpaBHeHHio c JiHCT0CTe6ejibHbiMH mxbmh, 
k HapymeHHio pacTHTejibHoro noxpoBa h 3aKHCJieHHio noHB. 


Bhaoboc 6oraTCTBO h cTpyKTypa 6pHO<J>Aop MyTHOBCKHX ropHHHX hctohhhkob (A) 
h HHxcHe-KomejieBCKHX ropHHHX hctohhhkob (B) 


noKa3aTejiH 

A 

E 

4HCA0 BHAOB M0X006pa3HbIX, B T. 4. 

109 

160 

neneHOHHHX mxob 

39 

37 

jiHCTOCTe6ejibHbix mxob 

70 

123 

Aoah bhaob ne4eH04Hbix mxob ot Been 

6pHO(l)AOpbI, % 

35 

23 

HhCJIO pOAOB (ne4CH04HHK0B + mxob) 

13 + 27 

19 + 60 

Hhcjio ceMencTB (neneHOHHHKOB + mxob) 

9+12 

14 + 23 


36 



BHAOBoe SoraTCTBO (Jmopbi neneHOHHHKOB M h HK oneHb 6jih3ko: 39 h 37 bhaob 
COOTBeTCTBeHHO. HeCMOTpfl Ha 3TO, HX (JmOpHCTHHeCKHH COCTaB OHeHb CHJIbHO pa3JIHHa- 
eTCH. 06iahx bhaob rjisi o6eHx tohck TOJibKO 17. 06mHOCTb bhaoboix) cocTaBa npn 
pacneTe K03({)({)HUHeHTa CbepeHceHa-HeicaHOBCKoro cocTaBJMeT 22.4 %. Ojiopa jihcto- 
CTe6ejibHbix mxob M 3HanHTeJibHO 6eAHee, neM HK: 71 h 123 BHAa COOTBeTCTBeHHO. 
OGiahoctb BHAOBoro cocTaBa TaoKe oneHb HH3Ka: 46 o6iahx bhaob (Kc-h = 23.7 %). 
npHHHHa CTOJib HH3Koro cxoACTBa o6eHX 6jih3ko pacnojioaceHHbix <fmop TaiOKe o6y- 
cjiOBJieHa npe^CAe Bcero bbicokhm ypoBHeM aHTponoreHHoro npeccHHra b paftoHe Myr- 
HOBCKHX THApOTepMaJIbHblX HCTOHHHKOB. IIInpOKOe paCnpOCTpaHCHHe 3AeCb HapymeH- 
hhx cy6cTpaTOB onpeAejmeT BbicoKoe bhaoboc pa3HOo6pa3He poaob Nardia , Junger- 
mannia , Marsupella , Scapania , Bryum, Pohlia , Ditrichum. BMecTe c TeM b M b 
3HaHHTeJibHOH CTeneHH yHHHTOHcena CTJiaHHKOBaa pacTHTejibHOCTb, hto bcaot k coKpa- 
meHHIO HHCJia BHAOB, CBH3aHHbIX C 3THM THIIOM C 006 lAeCTB. B HK TaKHe BHAbI npeA- 
craBJieHbi 3HaHHTenbH0 uiHpe, nacTb H3 hhx OTcyTCTByeT b M, HanpHMep Brachythecium 
salebrosum (F. Weber et D. Mohr) Schimp., Plagiothecium cavifolium (Brid.) Z. Iwats., 
P. laetum Schimp., Ptilidium californicum (Austin) Pearson, Rhytidiadelphus subpinna- 
tus (Lindb.) T. J. Kop., R. triquetrus (Hedw.) Wamts. h AP- 

BTopHHHbiH xapaKTep ropHbix TyHAp b M o6ycjioBJiHBaeT hx 3HaHHTejibHoe (jmopH- 
CTHHecKoe o6eAHeHHe. H 3 <|>jiopbi M BbinajiH MHorae ranHHHbie AOMHHaHTbi ropHbix 
TyHAp HK h KaMnaTKH b ijejiOM: bham poAa Dicranum, Aulacomnium palustre (Hedw.) 
Schwaegr.,A turgidum(Wahlenb.)Schwaegr.,Hylocomiumsplendens(l{edw.)B. S. G., 
Pleurozium schreberi (Brid.) Mitt., Rhytidium rugosum (Hedw.) Kindb., Ptilidium cilia- 
re (L.) Hampe. OTcyTCTByioT o6biHHbie b ropHbix TyHApax ceMeftcTBO Hypnaceae, po- 
AH Abietinella, Oncophorus. Oahh H3 caMwx pacnpocipaHeHHbix no Been TeppHTOpHH 
KaMnaTKH bhaob Sanionia uncinata co6paH Ha MyTHOBCKHx mnonax oahh pa3. 

He6jiaronpH«THbie rjix pa 3 BHTira pacTHTejibHOCTH ycnoBHH b oKpecraocDix Myr- 
hobckhx hctohhhkob CKa3ajiHCb h Ha CTpyioype 6pno(J)Jiopbi. Tax, no cpaBHeHHio c HK 
o6eAHeHHe nponcxoAHT He tojibko Ha bhaobom, ho h Ha poaobom h ceMeHCTBeHHOM 
ypoBHHX (cm. Ta6jiHAy). Hhcjio poaob bo (Jmope M 3HaHHTejibHO MeHbine, neM b HK (13 
h 27 neneHOHHHKOB h mxob npOTHB 19 h 60 cootbctctbchho). npn 3tom b M 3 HanHTejib- 
ho MeHbine oahobhaobhx poaob, neM b HK. AHanoranHO npoHBJixeTCii o6eAHeHHe no 
HHCJiy ceMencTB, 21 ceMencTBO Moxoo6pa3Hbix OTMeneHo bMh37b HK (cm. Ta6jinuy). 
Han6ojiee KpynHbiMH bo (Jmope JiHCTOCTe6ejibHbix mxob M hbjwiotch ceMencTBa Brya- 
ceae (15 bhaob) h Polytrichaceae (8 bhaob), bhabi KOTopwx b 3 HanHTejibHOH CTeneHH 
npHyponeHbi k HapymeHHbiM MecTOoGHTamniM. Bo (Jmope HK Han6ojiee (JmopHCTHne- 
ckh 6oraTbi ceMencTBa Dicranaceae (21 bha) h Amblystegiaceae (15 bhaob), b COCTaB 
KOTopwx b 3 HanHTeJibHOH CTeneHH bxoa^t BHAbi ropHbix TyHAp. B cjiynae ace neneHon- 
hhkob bo ({mope M OTMeneHbi coBepmeHHO HexapaicrepHoe ajw CeBepa TojiapicTHKH ap- 
ko Bbipa>KeHHoe AOMHHHpOBaHHe ceM. Jungermanniaceae (11 bhaob) h AOCTaTOHHO 60- 
nrroe jyw ({mop KaMnaTKH npeACTaBHTejibCTBO ceM. Scapaniaceae (6 bhaob). no cpaB- 
HeHHio c M bo ({mope HK ceM. Jungermanniaceae 3 aHHMaeT 2-e MecTo h BKmonaeT 
7 bhaob, a Scapaniaceae ctoht Ha nocjieAHeM MecTe h npeACTaBJieHO eAHHCTBeHHWM 
bhaom — Scapania uliginosa. npHHHHbi 3thx AHcnponopuHH HeacHbi h Moryr 6 bm> 
o6MCHeHbi jiHinb OTHacra npHyponeHHOCTbK) MHornx bhaob yKa 3 aHHwx ceMencTB h 
oco6eHHO Jungermanniaceae k MecTOo6HTaHH«M o6Ha»ceHHOH noHBbi, ninpoKO pacnpo- 
CipaHeHHblM b M. 

CxOACTBO (J)JIOp npoaBJMeTCH B npnypOHeHHOCTH K HCCJieAOBaHHblM TeppHTOpHHM 
bhaob, Hpe3BbinaHHO peAKHx b Pocchh, HaxoAamnxca Ha ceBepHOH rpaHHAe pacnpo- 
CTpaHeHHH h CBH3aHHbix, no-BHAHMOMy, b CBoeM pacnpocTpaHeHHH (no MeHbineH Mepe, 
b ceBepHOH Hacra hx apeanoB) c mcctbmh bbixoaob TepMajibHbix boa. K tbkhm BHAaM ot- 
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Hoarrcfl Marsupella adusta , Nardia ass arnica, Pohlia cardotii , Racomitrium muticum h 
Philonotis yezoana. nocjieAHHe TpH BHAa BnepBbie BbWBJieHbi b Pocchh Ha HHmie-Ko- 
mejieBCKHX KHionax h H3BecTHbi TOJibKO H3 3 thx flByx Toneic. Rnn Pohlia cardotii 3TO 
eAHHCTBeHHbie MecTOHaxo)KAeHH5i b EBpa3HH (HepHflAfceBa, 1995). 

HecMOTp^ Ha Ocahoctb 6pnoc|)Jiopbi oKpecTHOCTeH MyraoBCKHx ropanHx hctohhh- 
KOB, 3AeCb BbWBJieH p»A HOBbIX JXJ151 n-OBa KaMHaTKH M0X006pa3HbIX: 6 bhaob, oahh 
noABHA h OAHa pa3HOBHAHOCTb neneHOHHHKOB: Cephalozia ambigua, Cephaloziella cf. 
varians , Lophozia rufescens , Marsupella condensata , Nardia unispiralis , Scapania muc- 
ronata subsp. praetervisa , S. obscura , S. scandica var. argutedentata h 5 bhaob jih- 
CTOCTebeubHbix mxob: Andreaea alpestris , Bryum alpinum , Bryum elegans , Ditrichum 
pusillum , Pohlia andalusica. H3 BbimenepeHHCJieHHbix bhaob HaHOojibiHHH HHTepec 
npeACTaBJDHOT hbxoakh Marsupella condensata h Nardia unispiralis. IlepBbiH bha H 3 Be- 
CTeH b a3HaTCKOH Pocchh tojibko c HyKOTKH (A(})OHHHa, /lyAa, 1993), rAe oneHb pe- 
AOK, a 3a ee npeAeJiaMH — c IIojiflpHoro h CeBepHoro Ypajia (3HHOBbeBa, 1973), Myp- 
MaHCKOH o6ji. (UIjisikob, KoHCTaHTHHOBa, 1982). YKa3aHHe BHAa jyin KapejiHH comhh- 
TejibHO (EaKajiHH, 1999). HaxoAKa BHAa Ha KaMnaTice, no hmckhahmch cbcachkhm, 
caMaa loacHafl b Pocchh h A3hh. Nardia unispiralis BnepBbie OTMeneHa Bakalin (2003) c 
IJeHTpajibHOH KaMnaTKH kslk Nardia cf. unispiralis. Hama HaxoAKa — BTopoe MecTOHa- 
xo^cAOHHe b Pocchh h ABJuieTCfl caMbiM ceBepHbiM b MHpe. 

npoBeAeHHoe nccjieAOBaHHe noKa3ajio, hto cHJibHbiH aHTponoreHHbiH npeccHHr, 
CB5I3aHHbIH CO CTpOHTeJlbCTBOM H 3KCnJiyaTaiJHeH MyTHOBCKOH reo3C, oGyCJIOBJIHBaeT 
KapAHHajibHbie H3MeHeHHH (fmopbi Moxoo6pa3Hbix: CHjibHoe oOeAHeHHe BHAOBoro co- 
cTaBa mxob npn coxpaHeHHH HHCJia bhaob ne hchohhhkob; H3MeHeHHe TaKCOHOMHne- 
ckoh CTpyKTypbi (Jjjiopbi, npoHBJiHiomeeca b yMeHbmeHHH HHCJia poaob h ceMencTB mo- 
xoo6pa3Hbix h H3MeHeHHH cocTaBa poaob neneHOHHHKOB. CBoeo6pa3He (Jmopbi Myr- 
HOBCKHX HCTOHHHKOB npOHBJDieTCfl B npHCyTCTBHH p^Aa peAKHX H MaJIOH3BeCTHbIX B 
Pocchh bhaob, HaxoAflmnxai 3Aecb 6 jih 3 rpaHHUbi pacnpocTpaHeHHH. 


EjiaroAapHOCTH 

Abtopm Bbipa^caiOT rjiyGoicyio OjiaroAapHOCTb O. A. Ko30Jiyn, B. K). HemaTaeBOH, 
C. B. OcnnoBy, O. A. HepHnrHHOH3anpeAOCTaBjieHHbieMaTepHajibi. H. B. HepmiAbeBa 
HCKpeHHe OjiaroAapHT M. C. HraaTOBa h E. A. HraaTOBy 3a noMomb npn onpeAejieHHH 
HexoTopbix o6pa3uoB. Mbi rjiyOoxo npH3HaTejibHbi O. M. A(|)ohhhoh 3 a BHHMaTejibHoe 
npoHTeHHe nepBoro BapnaHTa pyxonHCH h KOHCTpyKTHBHyio KpHTHKy. 

PaOoTa BbinojiHeHa npn noAAep^cKe Pocchhckoix) (J)OHAa (J)yHAaMeHTajibHbix Hccjie- 
AOBaHHH (npoeKT Jfe 03-04-49593) h MHHHCTepcTBa npoMbimjieHHOcra h HayKH Poc- 
chhckoh OeAepauHH (rpam MK-2527.2003.04). 

CnHCOK AHTEPATYPbl 

A(poHUHa O. M.,JJyda H. neneHOHHbie mxh HyKOTKH // Eot. )KypH. 1993. T. 78. JV 2 3. C. 77—93. 

EaKcuiuH B. A. neneHOHHHKH KapejiHH // Arctoa. 1999. T. 8. C. 17—26. 

rpdnmoecKux A. B. KjiHMaT h MeTeopojiorHHecKHe ycjioBH* OacceHHa KypHJibcicoro 03epa // KoMiuieicc- 
Hbie Hccjie^OBaHHa 03epa KypHJibcicoro (lOacHaji KaMHaTica). Bjia^HBOCTOK, 1986. C. 30—51. 

3unoebeed JI. A. K ([mope neneHOHHMX mxob riojiapHoro h CeBepHoro Ypajia // Yh. 3an. IlepMCK. roc. 
yH-Ta. 1973. W 2 263. C. 14—37. 

KoudpdrmoK B. M. KjiHMaT KaMHaTKH. M., 1974. 204 c. 

riomsMKUH A. Jf. HoBbie h MajiOH3BecTHbie /um Pocchh neHeHOHHHKH c KaMnaTKH h H 3 ripHMopcKoro 
Kpa« (pocchhckhh AantHHH Boctok) // Arctoa. 2003. T. 12. C. 75—82. 

XdpKeeuH C. C. Onpe^ejiHTejib cocyzjHCTbix pacTeHHH KaMHaTCKOH oSjiacTH. M., 1981. 460 c. 


38 



HepuRauua O. A ., flKyOoe B. B., Hoemoea O. O. Ojiopa h pacTHTeJibHocTb pafioHa CTpoameftcji MyT- 
hobckoh rH,apoTepMajibHOH cTaHUHH (KaMHaTKa) // KoMapoBCKHe HTeHHa. 2003. Bbin. 49. C. 30—51. 

Hepdanijeea B . Ocunoe C. B. K <f)jiope JiHCTOCTeOejibHbix mxob (Musci) noJiyocTpOBa KaMHaTKa // 

Eot. acypH. 1998. T. 83. JVs 7. C. 85—92. 

HephRdbeea M. B. K (jmope JiHCTOCTeOejibHbix mxob nojiyocipoBa KaMHanca // Eot. acypH. 1995. T. 80. 
Jte 6. C. 61—74. 

HephRdbeea M. B. JlHCTocTeSejibHbie mxh OacceHHa p. JleBbiH Khxhhk (^ajibHHH Boctok, 3ana^Haji 
KaMHaTKa) // Arctoa. 2002a. T. 11. C. 91—100. 

HephRdbeea M. B. HoBbie HaxoflKH peflKHX h HHTepecHbix bh^job JiHCTOCTeOejibHbix mxob Ha noJiy- 
ocTpoBe KaMHaTKa // CoxpaHeHHe 6Hopa3Hoo6pa3Ha KaMnaTKH h npnjieraiomHx Mopen. MaTep. Ill Hayn. 
koh^)., 15—17 HOJiSpa 2002 r. IleTponaBJioBCfc-KaMHaTCKHH, 20026. C. 103—106. 

HephRdbeea M. B. HcTopna H3yHeHHH 6pHo4>Jiopbi nojiyocipoBa KaMnaTKa // IIpo6jieMbi 6pHOJiorHH Ha 
pySeace bckob. MaTep. Me^yHap. cob., nocB. 90-jicthio co jinx poagj. P. H. IIIjiaKOBa h H. H. A6paMOBa. 
Cn6., 2002b. C. 67—69. 

HepHndbeea M. B. Po^ Hygrohypnum (Amblystegiaceae, Musci) b Pocchh // Arctoa. 2003. T. 12. 
C. 25—58. 

HephRdbeea M. B., llomeMKUh A. JJ. Ojiopa MOXOo6pa3Hbix // Ojiopa h pacTHTeJibHocTb iohchoh KaM- 
naTKH (Ha npHMepe lOacHo-KaMHaTCKoro Oe,aepajibHoro 3aKa3HHKa). neiponaBJioBCK-KaMHaTCKHH, 2002. 
C. 44—66. 

HephRdbeea M. B ., TIomeMKUh A. JJ. K <j)Jiope Moxoo6pa3Hbix loro-aana^HOH KaMHaTKH (pocchhckhh 
flajibHHH Boctok) // Arctoa. 2003. T. 12. C. 59—74. 

UljiRKoe P. H. neneHOHHbie mxh CeBepa CCCP, Bbin. 2. IleHeHOHHHKH: TepSepTOBbie—reoKajiHKCo- 
Bbie. JI., 1979. 191 c. 

UljiRKoe P. H., Kohcmahmuhoea H. A. KoHcneicr (|)Jiopbi MOXoo6pa3Hbix MypMaHCKOH oSnacTH. Ana- 
thtm, 1982. 288 c. 

Amakawa T. Family Jungermanniaceae of Japan. I. // J. Hattori Bot. Lab. 1959. N 21. P. 248—291. 

Amakawa T. Family Jungermanniaceae of Japan. II II J. Hattori Bot. Lab. 1960. N 22. P. 1—90. 

Bakalin V. A. A preliminary check-list of the hepatics of Kamchatka Peninsula (Russian Far East) II Arc¬ 
toa. 2003. Vol. 12. P. 83—90. 

Grolle R ., Long D. G. An annotated check-list of the Hepaticae and Anthocerotae of Europe and Macaro- 
nesia // J. Bryol. 2000. Vol. 22. P. 103—140. 

Paton J. A. The liverwort flora of the British Isles. Essex, 1999. 626 p. 

Schumacker R., Vaha J. Identification keys to the liverworts and homworts of Europe and Macaronesia 
(distribution and status) // Documents de la Station scientifique des Hautes-Fagnes. 2000. 160 p. 

Schuster R. M. The Hepaticae and Anthocerotae of North America east of the hundredth meridian. 
New York, London, 1969. Vol. 2. xii + 1062 p. 

Schuster R. M. The Hepaticae and Anthocerotae of North America east of the hundredth meridian. 
New York, London, 1974. Vol. 3. ix + 880 p. 

Vaha J. Studien liber die Jungermannioideae (Hepaticae) 10. Nardia U Folia Geobot. Phytotax., Praha, 
1976. Vol. 11. P. 367—425. 


SUMMARY 

In the course of study of bryoflora of Mutnovsky hot springs (Southern Kamchatka, volcano Mut- 
novsky, 52°32' N, 158° 12' E) 39 liverwort species and 70 moss species were recorded. The study area 
is subjected to strong anthropogenic pressing, which caused peculiarity of the species composition of 
its bryoflora. Comparison of the bryoflora of Mutnovsky hot springs with earlier studied closely situa¬ 
ted similar area of Nizhne-Koshelevsky hot springs, which is not subjected to anthropogenic pressing, 
shown that the anthropogenic pressing in the study area resulted in drastic changes of taxonomic com¬ 
position of bryophytes, disappearance from the flora genera and species, which dominate in untouched 
mountain tundra of Kamchatka. It is remarkable that number of moss species in the flora of Mutnovsky 
hot springs in comparison with Nizhne-Koshelevsky hot springs strongly decreases (70 vs. 123) where¬ 
as number of liverworts even increases (39 vs. 37). Reasons of such discrepancy are considered. Spe¬ 
cificity of the studied bryoflora is in occurrence of some rare and little-know in Russia species — Mar- 
supella adusta , Nardia assamica , N. unispiralis , Pohlia cardotii , Racomitrium muticum and Philonotis 
yezoana. The following bryophytes were recorded as a new for Kamchatka: liverworts — Cephalozia 
ambigua, Cephaloziella cf. varians , Lophozia rufescens , Marsupella condensata , Nardia unispiralis , 
Scapania mucronata subsp. praetervisa , S . obscura , S. scandica var. argutedentata and mosses — 
Andreaea alpestris , Bryum alpinum , B. elegans , Ditrichum pusillum , Pohlia andalusica. 
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OCOBEHHOCTH HAKOIUIEHHfl MHHEPAJIbHbIX 3JIEMEHT0B 
KYCTAPHHKAMH H KYCTAPHHHKAMH 
nOJIflPHOrO yPAJIA HA PA3HbIX THIIAX TOPHblX nOPOfl 

I. V. DROZDOVA. PECULIARITIES OF THE ACCUMULATION OF MINERAL ELEMENTS 
BY SHRUBS AND DWARF SHRUBS OF THE POLAR URAL ON DIFFERENT ROCK TYPES 

EoTaHHnecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH 
197376 C.-rieTep6ypr, yji. Ilpo(J). IlonoBa, 2 
IlocTynjuia 25.03.2004 

OKOHHaTejibHbiH BapnaHT nojiyneH 29.04.2004 

HccJieflOBaHO HaKonjieHHe K, Ca, Mg, Fe, Zn, Mn, Cu, Ni y 26 bhaob KycTapHHKOB h KycTapHHHKOB b 
ropHbix TyHflpax riojiapHoro Ypajia Ha H3BecTHJncax, khcjiwx h yjibTpaocHOBHbix ropHbix nopo^ax. Bh/u>i, 
npoH3pacTaK>mHe Ha H3BecTHjncax, xapaKTepH3yiOTcx npeHMymecTBeHHbiM HaKomiCHHCM Ca no cpaBHeHHio 
c Mg. Ha yjibTpaocHOBHbix nopoaax, HanpoTHB, pacTeHHx HaxanjiHBaioT Bbiconoe kojihhcctbo Mg, a coaep- 
HcaHHe Ca b hhx chhxccho. Ha THnep6a3HTax pacreHHH xapaierepH3yK)Tca noBbimeHHbiM HaiconjieHHeM Ni. 
B KyCTapHHKaX H KyCTapHHHKaX Ha H3BeCTHXKaX 06 Hapy 5 KeHbI HH3KHe KOHUeHTpaUHH MHKp03JieMeHTOB, 
oco6eHHO Mn h Fe. flna annflO(J)HTOB xapaicrepHO 6o;iee BbicoKoe coaepacaHHe K, a TaKHce MHKpoojieMeH- 
tob: Mn, Fe, Cu. B pa3Hbix reoxHMHHecKHX h 3KOJiorHHecKHx ycJiOBHxx oTMeueHa HH3icaa BapHa6e;ibHOCTb 
ypoBHX MaKpo3JieMeHTOB y opHicojuibix KycTapHHHKOB h Juniperus sibirica b otjihhhc ot KycTapHHKOB h Ky¬ 
CTapHHHKOB pofla Salix. 

KiuoneBbie cjioBa: KOHneHTpaun a 3JieMeHTOB, MHHepajibHbiH cocTaB pacreHHH, yjibTpaocHOBHbie, 
KHCJIbie rOpHbie nOpOflbl, H3BeCTHXKH, KyCTapHHKH, KyCTapHHHKH. 

Pe3KHe pa3JiHHiw pacTHTejibHocra Ha KapOoHarabix h cnjimcarabix nopo,zjax 6 mjih 
OTM eneHbi ;jjm pa3JiHHHbix 3 oh h oGjiacTeii (IO^hh, 1963; lOpijeB, IleTpoBCKHH, 1971; 
HBaHOBa, 1973; Coxa^3e, 1982; Kinzel, 1983; Erschbamer, 1990). H3MeHemui bhaoboto 
cocTaBa h cTpyKTypti coobmecTB Ha H3BecTH>iKax noKa3aHM E. A. lOpijeBbiM jum Hy- 
kotkh (1974) h nojwpHoro Ypajia (lOpijeB h ^p., 2001; lOpijeB h jsp., 2004). B ycjio- 
bhbx xonoAHoro KJiHMaTa aijH,no(j)HKaijHJi noHB ycHUHBaeTca Bcne^cTBHe BbimenaHHBa- 
hhji CaC0 3 c jjcttK^eBOH bo,zjoh h MeAJieHHoro mhkpoGhoto pa3JiOHceHHn pacraTejib- 
hbix ocTaTKOB. nocjieAHee npHBO/jHT k HaKomieHHio chjibho KHcnoro rpyGoro cbiporo 
ryMyca, ocoOchho non 3Phkoh^hbimh KyCTapHHHKaMH h xbohhbimh, hto .zjejiaeT (jmo- 
pHCTHHecKHe pa3JiHHHa cooOmecTB Ha H3BecTHBKax h KHcubix ropHbix nopo^ax eme 6o- 
nee 3HaHHTenbHbiMH. B cbjoh c othm oco6wh HHTepec npe^cTaBJWJio cpaBHeHHe mh- 
HepaJIbHOrO COCTaBa KycTapHHKOB H KyCTapHHHKOB B KOHTpaCTHbIX reOXHMHHeCKHX 
yCJIOBHaX. 

noHBbi, pa3BHTbie Ha H3BecTH«Kax, xapaKTepH3yiOTca mejioHHOH h HeiiTpajibHOH pe- 
aKijneii cpe^ti. Ejiaro^apa BbicoxoMy co^epacaHHio CaC0 3 ohh jiynme .zjpeHHpoBaHbi, a 
no3TOMy cyme h Tennee, neM noHBbi Ha khcjibix ropHbix nopo^ax. Ha H3BecTHJiKax IIo- 
JwpHoro Ypajia K. H. UrouiHHa (1960) HaOmo^aJia oOorameHHe (Jmopbi ijeH 030 B h koh- 
i^eHTpai^Hio io^chmx 4>opM. 3,qecb nocejBHOTca Kajibue^HTbi, nacTO ABJunomHeoi 3H^e- 
MHKaMH, a TaKHce 6a3H(j)HTbi — bhabi c 6onee iimpoKOH omnoniHecKOH aMnjiHTyzjoii, ho 
He Bbmep>KHBaiomHe Ha khcjibix noHBax KOHKypeHijHH co ctopohm rocno^cTByiomHX 
TaM OJIHTOTpO(J)HbIX KyCTapHHHKOB. 

noHBbi Ha yjibTpaocHOBHbix nopo^ax h cepneHTHHHTax (npo,zjyKTax hx MeTaMop- 
$H 3 aiJHH) HMeiOT 6jIH3KyiO K HCHTpaJIBHOH peaKIJHIO cpe^bl, HTO o6yCJIOBJieHO BbICOKHM 

co^ep»caHHeM b hhx coe^HHeHHH Mg. 3 to ^aeT B03MO»cHOCTb nocejiaTbca 3^ecb hcko- 
TopbiM 6a3H4>HTaM, OTcyTCTByiomHM Ha khcjibix nopo^ax. Ha6op bhaob, BCTpenaiomHx- 
cb Ha yjibTpaocHOBHbix nopo^ax h H3BecTHHKax, cxo^eH Jinmb OTHacTH. 3 to CBH^eTejib- 
CTByeT o tom, hto onpe^ejwiomyio pojib b 3acejieHHH 3 thx cyGcrpaTOB nrpaeT coot- 
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HomeHHe Ca/Mg, a He mejioHHaa peaxuiw noHBeHHOH cpejjbi. Pe3yjibTaTbi aHamnoB 
o6pa3ijoB pacTeHHH, a Taxace oxcnepHMeHTajibHbie Hccjie/jOBaHiw p>ma aBTOpoB (Coo¬ 
per, 1976; Erschbamer, 1990) noKa3aJiH, hto hmchho Bbicoxoe cojjepacaHHe Mg b noHBax 
Ha cepneHTHHHTax aBJiaeTca rnaBHbiM (jmxTopoM, npemrrcTByiomHM noceneHmo Ha hhx 
Kajibije(J>HTOB. YjibTpaocHOBHbie nopo^bi GejjHbi Ca, hto, Bepoarao, .zjejiaeT bo3mo»chmm 
npoH3pacTaHHe Ha hhx pajja aijH,no(J)HTOB. CoBMecraoe npoH3pacTaHHe 6a3H(j)HTOB h 
HeKOTOpbIX aUH^O^HTOB 5IBJI5ieTC5I XapaXTepHOH HepTOH «CepneHTHHHTOBOH» (j)JIOpbI H 
noBTopaeTCfl b pa3Hbix reorpa(j)HHecxHx oGjiacrax (Proctor, Nagy, 1992; AnexceeBa-no- 
noBa, ,Hpo3AOBa, 1994). BbmejunoT Taxace rpynny oGjiHrarabix aijH,no(j)HTOB. Ohh ot- 
cyTCTByioT Kax Ha yjibTpaocHOBHbix, Tax h Ha xapGoHarabix ropHbix nopojjax. 

Heo^HHaKOBbiii MHHepajiorHnecKHH cocTaB xapGoHarabix h ocoGchho yjibTpaoc- 
HOBHblX ropHbix nopo# H pa3JIHHH5I KJIHMaTHHeCKHX yCJIOBHH OnpeAeJDHOT BapbHpOBa- 
HHe XHMHHeCKOTO COCTaBa nOHB, pa3BHTbIX Ha 3THX nopo^ax, H nO/JBH>KHOCTH B HHX 3Jie- 
MeHTOB nmaHHa pacTeHHH. Cne^OBaTejibHO, b xaacAOM xoHxperaoM reorpa(j)HHecxoM 
paftoHe HeoOxo^HMw H3yneHHe ocoGchhoctch xHMH3Ma cyGcTpaTOB h onpeaejieHHe 
noHBeHHo-reoxHMHHecKHx (JiaxTopoB, HrpaiomHx onpeflejunomyio pojib b cBoeo6pa3HH 
paCTHTeJlbHOCTH Ha H3BeCTH«KaX H yubTpaocHOBHbix ropHbix nopojjax. 

LJejib ^aHHOH paGoTbi — BbWBJieHHe pa3JiHHHH b HaKonjieHHH Maxpo- h MHxpoojie- 
MeHTOB Moxjjy xycTapHHxaMH h xycTapHHHxaMH Ha xapGoHarabix h yjibTpaocHOBHbix 
ropHbix nopo/jax nojiapHoro Ypajia h xhcjibimh 30HaJir.Ht.iMH. nojiyneHHbie jjaHHbie 
HeoOxo^HMM mix oijeHXH AH^^epeHitnaitHH bh^ob Ha nopojjax pa3JiHHHoro cocTaBa. 


MaTepnaji h MeToamca 

06pa3uti pacTeHHH Gbnm coGpaHbi Ha IIojwphom Ypajie (67° c. hi.) b Gacceinie 
p. Eojibmaa nafinyubma, b panoHe noc. MpaMopHbiH, rjje hmciotcb Bbixojjbi xapGoHaT- 
Hbix ropHbix nopojj, npejjCTaBJieHHbie H3BecraaxaMH h MpaMopaMH. Ha Bbixojjax yjib- 
TpaocHOBHbix nopojj MaTepnaji coGnpajm b6jih3h hctoxob p. BepxHJW XoiiJia (Boh- 
xapo-CbiHbHHcxHH MaccHB c npeoGjia^aHHeM jjyHHTOB) h b 6acceHHe p. Maxap-Py3b 
(ioro-3ana^HbiH OTpor MaccHBa PaH-H3 c npeoGjia^aHHeM nepimoraTOB). J\nx cpaBHe- 
hhji MaTepnaji coGnpajin Taxace Ha xhcjibix ropHbix nopojjax: cjiaHijax h (jmjiJiHTax Ha 
npaBoGepeacbe p. Eojibinaa naiinyzjbiHa (boctohhmh MaxpocxjiOH Eojibinoro naiiny- 
AbiHcxoro xp.) h Ha rope XoHJia-Mbuibx (3anaflHbie npearopwi noJwpHoro Ypajia), a 
Taioxe b oxpecTHOCTiix noc. nojwpHbiii, rjje /jOMHHHpyiOT MeTaMop$H3HpoBaHHbie nec- 
HaHHXH, aJieBpOJIHTM, rJIHHHCTbie CJiaHIJbl. 

B ^aHHOH paGoTe npHBOjyiTCfl pe3ynbTaTbi H3yneHHa MHHepajibHoro cocTaBa 26 bh- 
AOB xycTapHHxoB h xycTapHHHxoB H3 ceMeHCTB Cypressaceae , Salicaceae , Betulaceae , 
Rosaceae , Empetraceae, Ericaceae , Caprifoliaceae. B xaacjjOM oxoTone cpejjiDDi npo6a 
jjflx aHajiH3a cocTaBJWJiacb H3 jihctbcb 20—30 ocoGeii. CoGnpajm o6pa3ru>i xax bm^hto- 
jiepaHTHbix bh^ob, npoH3pacTaiomHX Ha pa3Hbix ranax ropHbix nopojt, Tax h oGjinraTHO 
npHyponeHHbix x nopojjaM onpe^ejieHHoro XHMHnecxoro cocTaBa. B ojjHOTHnHbix reo- 
xHMHHecxHx ycjiOBHax BHjjbi, BCTpeHaiomHecH c bmcoxhm oGhjihcm, coOnpaJiH B He- 
cxoJibXHx oxoTonax, pa3JiHHaiomHxcB no nono^ceHHio b pejibe^e, cTeneHH yBJia^cHeH- 
HOCTH H 3a^epHOBaHHOCTH CyOcTpaTa. Tax, BbICOXOaXTHBHblH Ha yjIbTpaOCHOBHbIX 
nopoflax bha Salix arctica 6mji coGpaH xax b xaMeHHCTbix Tyimpax Ha ynacTxax Mejixo- 
3eMa co meGHeM, Tax h b 3 BTpo(j)Hbix ycnoBHax — Ha nyroBHHe b pa3HOTpaBHO-ocoHxo- 
BO-xycTapHHHxoBOH TyH^pe. 

BbicymeHHbie ao B03jtyuiHO-cyxoro Beca jiHCTbB H3MenbHajiH, HaBecxy cyxoro Ma- 
Tepnajia (2 r b jjayx noBTopHOCTBx) 030ji«jih b Myc|>ejibHOH nenn npn 450 °C, 30Jiy 
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pacTBopajiH npn HarpeBaHHH b 2 N HC1, (JwnibTpoBajiH h aoboahjih o6i>eM noJiyneHHoro 
paCTBOpa AO 25 MJI AHCTHJIJIHpOBaHHOH BOAOH. MaKpO- H MHKp03JieMeHTbI B paCTBOpe 
onpeAeJiflJiH Ha aTOMHO-a6cop6ijHOHHOM cnexTpo(J)OTOMeTpe «KBaHT-A<J>A». Othoch- 
TejiLHwe OTKJioHeHHH noBTopHbix onpeAeJieHHH He npeBbimajin 5 %. 


Pe3yjn>TaTM h o6cy»cAeHHe 

HccjieAOBaHHe noHB rionapHoro Ypajia, c<])opMHpoBaHHbix b xoHTpacTHbix reoxn- 
MHHecKHx ycjiOBHBX, noKa3ajio, hto noHBeHHMH norjiomaiomHH KOMnneKC Ha H3BecTM- 
xax xapaKTepH3yeTca bbicoxhm coAepHcamieM Ca, ypoBHH ace noABHHCHbix (J>opM mhx- 
poajieMeHTOB, oco6eHHO Fe, Hacro HaxoA^Tca mnxe THnHHHoro ajm TyHApoBbix noHB. 
Ha xhcjibix nopoAax b noHBax oTMeneHO noBbimeHHoe xojihhcctbo GojibinHHCTBa mhx- 
po3JieMeHTOB (lOpueB h AP-, 2004). CBoeo6pa3eH b cboio onepeAB h xhmhhccxhh cocTaB 
noHB, pa3BHTbix Ha yjibTpaocHOBHbix nopoAax, noHBeHHbm noniomaiomHH KOMnjieKc 
KOTopwx HacbimeH Mg, hto onpeAejiaeT HeihpajibHOCTb hx cpeAbi; ohh coAep)xaT noBbi- 
meHHbie KOHAeHipaAHH Ni, a Tax>xe Fe (Kataeva et al., 2004). 

CneAyeT otmcthtb, hto Ha xapGoHarabix nopoAax HccueAOBaHHbie KycTapHHHKH h 
KycTapHHKH BbiAejwioTCH BbicoKHM coAepacaHHeM Ca (Ta6n. 1). OcoOeHHO mhoto Ca 
aKKyMyjiHpyiOT bhabi ceM. Salicaceae , AJifl KOTopbix xo3(J)(j)HijHeHT GnojiorHHecxoro 
HaKonjieHHB (KBH) cocTaBHji 3.69. Kax h b npeABiAymHx Haninx paGoTax, KBH pac- 
CHHTblBaJIH XaX OTHOUieHHe COAep)XaHHH OJieMeHTa B paCTeHHH X ypOBHK) nOABHflCHBIX 
ero (J)opM b noHBe. Jl[jw cpaBHeHira yxaaceM, hto KBH Ca y npeACTaBHTejien ceM. Eri¬ 
caceae Ha Tex )xe nopoAax — 1.06. CymecTBeHHbie pa3JiHHHfl axxyMyjinpyiomeH cno- 
coGhocth bhaob ceMeficTB Salicaceae h Ericaceae ocoGchho 3aMerabi b xoHTpacTHbix 
reoxHMHHecxHx ycnoBHax (pnc. 1). HanGojiee Bbicoxwe coAepacaHH* Ca OTMeneHbi 
y AByx bhaob: 3BTpo(})Horo xajibue(J)HJibHoro Salix reticulata h S. recurvigemmis , 
oGjlHTaTHO CB5I3aHHOrO C H3BeCTHJIXaMH H flBJHHOmerOCfl peJIHXTOBbIM XOMnOHeHTOM 
(J)nopHCTHHecxHx xoMnnexcoB Ha BbixoAax othx nopoA- Pe3xoe yBejiHHeHHe coAepaca- 
hm Ca b pacTeHMx Ha xapGoHarabix nopoAax no cpaBHeHHio c xhcjibimh h yjibTpa- 
ochobhmmh xapaxTepHo h aji« Dryas octopetala (TaGji. 1). ycHJieHHoe nocTynjieHHe Ca 
b pacTeHM Ha H3BecTHaxax no3BOJweT npeAnono^KHTb, hto Gojibhihhctbo H3 hhx He 
HMeeT «Ca-(j)HJibTpa», orpaHHHHBaiomero nomomeHHe ototo 3JieMeHTa. B cbjoh c othm 
3HanHTejibHoe coAep>xaHHe Ca b noHBax, pa3BHTbix Ha xapGoHaTHbix nopoAax, mo- 
tkqt npenaTCTBOBaTb nocejiemno 3Aecb p«Aa aijHAO<])HTOB, xopHeBaa cncTeMa xoto- 
pbix HyBCTBHTeubHa x H36biTxy hohob Ca 2+ h HCOj, xapaxTepHOMy ajw AaHHoro THna 
noHB. 

B to ace BpeMa y aM<j)HTOJiepaHTHoro BHAa Empetrum hermaphroditum npn npoH 3 pa- 
CTaHHH ero Ha H3BecTH5ixax OTMenajiocb oneHb He3HanHTejibHoe yBejiHHeHHe coAepaca- 
hhh Ca no cpaBHeHHio c pacTeHHHMH Toro ace BHAa Ha xhcjibix nopoAax. no abhhbim He- 
xoTopbix aBTOpOB (Uhlig et al., 2001), Empetrum nigrum Taioxe oGHapyacHBaeT cnocoG- 
HOCTb He3HaHHTeJlbHO H3MeHBTb CBOH MaXpOOJieMeHTHblH COCTaB B 3aBHCHMOCTH OT 
xHMHHecxoro cocTaBa noHBbi. H3 bcctho, hto npeoGjiaAaHHe Ca HaA K — xapaxTepHaa 
ocoGeHHOCTb MHHepajibHoro cocTaBa xycTapHHXOB h xycTapHHHxoB. Y pjma xycrapHHH- 
xob, npoH3pacTaiomHX tojibxo Ha xhcjibix nopoAax, ycTaHOBJieHa Bbicoxaa xoHijeHTpa- 
Ahh Ca; HanpHMep, y Vaccinium myrtillus — 1.17% Ca, KBH Ca — 9.76, y Linnaea bore¬ 
alis — 1.15 %, KEH Ca — 9.98. B jihctbax GoJibuiHHCTBa HccjieAOBaHHbix HaMH bhaob 
xycTapHHXOB h xycTapHHHxoB Ca npeBajmpyeT HaA K. OAHaxo y HexoTopbix bhaob, 
npeAnoHHTaiomHX xncjibie noHBbi, HanpHMep y Phyllodoce caerulea , Harrimanella hyp- 
noides, OTMeneHO oGparaoe cooTHomeHHe. Pe3xoe CHHaceHHe cooTHomeHHB Ca/K Ha- 
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TA5J1MLIA l 

CoaepacaHHe MaKposjieMeHTOB b KycTapHHKax h KycTapHHHKax Ha pa3Hbix ranax ropHbix nopo£ flojinpHoro Ypajia 
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npHMenaHHe. 3^ecb h b t&6ji. 2 — ropHbie nopoabi: 1 — y^bTpaocHOBHbie, 2 — KapGoHaTHbie, 3 — KHC^bie; acH 3 HeHHbie (JjopMbi: K — KycTapHHK, KH — KycTapHHHeK. 





♦ Salicaceae n Ericaceae ♦ Salicaceae n Ericaceae 

Phc. 1. CoflepacaHHe Ca (/) h Mg ( II) y bhaob ceMeflcTB Salicaceae h Ericaceae Ha pa3Htix THnax rop- 

hbix nopofl. 

no och op^HHaT — co^ep^caHHe Ca h Mg, % cyxofl Maccbi; no och a6cuncc — OKOTonw: 1—9 — Ha yjibTpaocHOBHbix, 
10—15 — Ha KapOoHaTHwx, 16—20 — Ha khcjimx ropHwx nopoaax. 


6 jiK>AaeTCH y aM^HTOneparabix bhaob Salix arctica h S. polar is, npoH3pacTaiomHX Ha 
Ge^Hbix Ca yjibTpaocHOBHbix nopo,zjax (Ta6n. 1). 

Ha yjibTpaocHOBHbix nopo^ax Bee H3yneHHbie bhabi xapaKTepH3yiOTCfl ropa3AO 60- 
nee bbicokhm ypOBHeM Mg no cpaBHeHHio c khcjibimh h oco6chho Kap6oHaTHBiMH no- 
po^aMH, hto KoppejinpyeT c bbicokhm coAepacaHHeM oneMeHTa b noHBax, c(j)opMHpo- 
BaHHbix Ha 3thx nopoAax (Ta6ji. 1). Pa3HBiH ypoBem> aKKyMyjnmHH Mg b KOHTpacTHBix 
reoxHMHHecKHx ycnoBHHx mo)kho npocjie^HTb Ha npHMepe aM(j)HTOJiepaHTHoro BH^a 
Vaccinium uliginosum (pnc. 2). 

Ha Kap6oHaTHbix nopo^ax b pa^e cjiynaeB OTMeneHO 6onee HH3Koe coAepacaHHe Mg 
b pacTeHHBx He tojibko no cpaBHeHHio c yjiBTpaocHOBHBiMH, ho h c khcjibimh nopoAaMH. 
3t0 M05KH0 o6l>JICHHTB, BepOHTHO, CHJIBHOH KOHKypeHIJHeH npH norJIOmeHHH 3TOrO 3Jie- 
MeHTa pacTeHHHMH co ctopohbi Ca, npeo6jiaaaiomero b noHBeHHOM noraomaiomeM 
KOMnjieKce Ha H3BecTHaKax. KoHKypeHTHBie B3aHMOOTHOiueHHfl MeacAy Ca h Mg npn 
ipaHcnopTe hx H3 KopHeii b HaA3eMHBie opraHBi noKa3aHBi b pa^e pa6oT (Masumi, To- 
shio, 1985). 

Oahh H3 AOMHHaHTOB pacraTejiBHBix coo6mecTB Ha yjibTpaocHOBHbix nopo^ax — 
Salix arctica HaKanjiHBaji Ha rnnep6a3HTax 1.08 % Mg, Ha khcjibix nopo^ax — b 3.6 pa- 
3a MeHLine. B pa3HBix reorpa<{)HHecKHx panoHax, no HauiHM AaHHBiM, Salix arctica otho- 
chtch k HHCJiy bhaob, pacuiHpaiomHx cbok) 3KOJiorHHecKyio aMnjimyAy Ha yjibTpaoc- 



Phc. 2. Coziep>KaHHe MaicpcmeMeHTOB y Vaccinium uliginosum Ha pa3Hwx ranax ropHtix nopo#. 

no och opaHHaT — coaepxcaHHe K, Ca, Mg, % cyxofl Maccw; no och aScnncc — ropHbie nopoaw: 1 — yjibTpaocHOBHwe, 

2 — Kap6oHaTHbie, 3 — KHCJiwe. 
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hobhbix nopo^ax. Tax, Ha rHnep6a3HTax IOechoh HyxoTKH oh ocBaHBaeT ihhpokhh 
cnexTp 3KOTonoB, npoH3pacTaa b pa3JiHHHbix TyHApoBbix coo6mecTBax (J\ po3AOBa, 
AjieKceeBa-IIonoBa, 1999). Ha Boctohhoh HyxoTxe AaHHbiH bha pacnpocTpaHeH Ha 
CMemaHHbix cy6cTpaTax c HempajibHbiM pH, ho oTcyrcTByeT Ha H3BecTHflxax (Hro- 
HiHHa h AP-, 1996). no-BHAHMOMy, Salix arctica mo>kho oraecTH k 6a3H(})HTaM, npnypo- 
HCHHBIM K nOHBaM C HCHTpaJIbHBIMH 3HaHeHH5IMH pH, HO H36eraK)IUHM Cy6cTpaTOB c no- 
BbimeHHbiM coAep^caHHeM Ca. npw otom bha aAanrapoBaH k BbicoxoMy coAepacaHHio 
Mg, KOTopoe He HBJiaeTca (jjaxTopoM, orpaHHHHBaiomHM pacnpocTpaHeHHe S. arctica. 
Han6ojiee bbicokhm ypoBHeM Mg BbiAejnuicfl Salix reptans , BCTpenaiomHHCfl b nccjie- 
AOBaHHOM panoHe Ha cjia6o3aAepHOBaHHbix cyrjiHHHCTbix ynacTxax. CneAyeT OTMe- 
THTb, hto BHAbi ceM. Salicaceae Ha ranep6a3HTax axxyMyjiHpoBajiH b cpeAHeM b 2 pa3a 
6ojibme Mg, neM xycTapHHHKH ceM. Ericaceae , a Taioxe Juniperus sibirica. PaHee Ha- 
mh 6buio noKa3aHo 6ojiee HH3Koe (no cpaBHeHHio c ApyrHMH nccjieAOBaHHbiMH pacTe- 
hhumh) coAep^caHHe Mg h Ni y ophkohahbix KycTapHHHKOB h Pinus pumila, npoH3- 
pacTaiomnx Ha noHBax, pa3BHTbix Ha yjibTpaocHOBHbix nopoAax K)>khoh HyxoTKH h 
xapaKTepH3yiomHxcH bbicokhm coAep^xaHHeM 3 thx 3JieMeHTOB (,Hpo3AOBa, AjiexceeBa- 
HonoBa, 1999). 

Ba^cHbiM noKa3aTeneM CTa6HJibHOCTH MHHepaubHoro cocTaBa jiBJifleTCfl coxpaHeHHe 
cooTHomeHHa 3JieMeHT0B b pacTeHHH npH H3MeHeHHH hx KOHijeHTpaAHH b noHBe. Oxa- 
3ajiocb, hto HccjieAOBaHHbie HaMH BHAbi pacTeHHH pa3JiHHaiOTCH no 3TOMy npH3HaKy. 
Tax, y Vaccinium uliginosum (ceM. Ericaceae ) cooTHomeHHe Ca/Mg Ha yjibTpaocHOB- 
hbix h KHCJibix nopoAax xojie6jieTCH onem, He3HaHHTejibHo: ot 1.07 ao 1.33 (Ta6ji. 1). 
Y bhaob ceM. Salicaceae , HanpoTHB, OTMenaeTCJi 3HaHHTejibHaa Jia6HJibHOCTb MHHe- 
pajibHoro cocTaBa h cooTHomeHHe 3 thx ochobhbix xaraoHOB H3MeH5ieTC5i b hihpokhx 
npeAejiax, HanpHMep y Salix arctica — ot 0.20 Ha rnnep6a3HTax ao 3.7 Ha khcjibix 
ropHbix nopoAax, y Salixpolaris — ot 0. 19 ao 1 .66 cootbctctbchho, npnneM y nocjieA- 
Hero BHAa h Ha Boctohhoh HyxoTxe 3HanHTejibHO H3MeHHJiocb cooTHomeHHe xaraoHOB 
npn nepeMeHe cy6cTpaTa. H3 bcctho, hto c6ajiaHCHpoBamiocTb XHMHnecxoro cocTaBa 

)KHBbIX OpraHH3MOB OCHOBHOe yCJIOBHe HX HOpMaJIbHOrO pOCTa H pa3BHTM. B 3Aa4>H- 

necxH 3KCTpeManbHbix ycjiOBHax MHHepaubHoro nmaHHa Ha yjibTpaocHOBHbix nopoAax 
BHAbi, cnoco6Hbie aAanrapoBaTbca k tbkhm ycJiOBHUM, h npe>KAe Bcero x HH3KOMy (<1) 
cooTHomeHHK) ochobhmx xaTHOHOB Ca/Mg, paciHHpaioT oxojiorHHecxyio aMnjiHTyAy h 
JiaHAHia4)THyK) axTHBHOCTb. npH otom y S. arctica h S. polaris Hap^Ay c bmcokhm co- 
Aep^caHHeM Mg Ha rnnep6a3HTax OTMenaeTca Tax)xe oneHb hh3khh ypoBeHb Ca: BnjioTb 
AO 0.1 % y Salix polaris , co6paHHoro b panoHe BoHxapo-CbiHbHHCxoro yjibTpaocHOBHO- 
ro MaccHBa, cjioaceHHoro b ochobhom AynmaMH, t. e. nopoAaMH c Hpe3BbinaHH0 hh3khm 
coAepacamieM Ca. cpaBHemui yxa>xeM, hto Te ace bhabi, npoH3pacTaioiAHe Ha yjib¬ 
TpaocHOBHbix nopoAax lOacHOH HyxoTKH, coAepacamnx 6oraTbiH Ca MHHepaji nnpo- 
xceH, HaxainiHBajiH b cpeAHeM b 3.3 h 7.9 pa3a Gojibine Ca cootbctctbchho. B xycTap- 
HHxax h xyCTapHHHxax ceMencTB Ericaceae , Empetraceae h y Juniperus sibirica Aaace 
npn npoH3pacTaHHH hx Ha noHBax, pa3BHTbix Ha cepneHTHHHTax IIojuipHoro Ypajia, 
KOHU.eHTpau.HH Ca cHHacaeTca b ropa3AO MeHbineH cTeneHH (Ta6ji. 1). 

Ebijio ycTaHOBjieHo Taxace, hto KEH Mg y HccjieAOBaHHbix bhaob pacTeHHH Ha yjibTpa¬ 
ocHOBHbix nopoAax ropa3AO HHace, neM Ha H3BecTHaxax h khcjibix ropHbix nopoAax, 
a KEH Ca Bbirne, neM Ha H3BecTHaxax. Tax, HanpHMep, KEH Mg y Vaccinium uliginosum 
Ha THnep6a3HTax cocTaBHJi — 2.20, Ha khcjibix nopoAax — 18.7, Ha H3BecTHflxax — 
8.28, a KEHca — 10.9,5.25 h 0.48 cootbctctbchho, hto roBopHT o bo3mo)khocth norjio- 
meHHH paCTeHHHMH HOHOB B HanpaBJieHHH, npOTHBOnOJIO^CHOM rpaAHeHTy HX KOHIieH- 
TpaiiHH b noHBe, a Taxace cnoco6HOCTH bhaob ao h3bccthoh CTeneHH orpaHHHHBaTb no- 
CTynjieHHe hohob, HaxoAamHxca b noHBe b h36bitohhbix KOJinnecTBax. 
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Salix Betula Vaccinium Dryas 


Phc. 3. Coflep>KaHHe Zn y bhaob poaoB Salix , Betula , Vaccinium , £>rya.s Ha pa3HMX ranax ropmax nopofl. 

no och opflHHaT — co^epHcaHHe Zn, Mr/icr cyxon Maccw; no och a6cuncc — nopoflbi (Te nee, hto h Ha p«c. 2). 

KaK bhaho H3 npuBe^eHHbix aaHHbix (xa6ji. 1), Ha IIojiapHOM Ypajie b pacTemrax 
HaH6ojiee CTa6HjibHMM cpejjH MHKpoojieMeHTOB HBJiaeTCH ypoBeHb coAepacaHHX K. He- 
CMOTpH Ha pa3J!HHHH 3/ja(j)HHeCKHX yCJlOBHH Ha KapGOHaTHBIX, KHCJIbIX H yJIBTpaOCHOB- 
hmx ropHbix nopo^ax, b cpeAHeM jym HecneAOBaHHMx bhaob pacTeHHH He HaGmoAaeTCH 
3HaHHTejiBHbix KOJieGaHHH ypoBHa K. HanGojibuiee kojihhcctbo 3Toro 3JieMeHTa aKKyMy- 
jinpyiOT npe^cTaBHTenH ceM. Salicaceae , H3 kotopmx MaKCHMajibHMM coAepacaHHeM Ha 
Bcex ranax nopoA BMAejiaeTCH xhoho^hjibhmh Salixpolaris. Ha nmep6a3HTax IOhchoh 
H yKOTKH MaKCHMajibHMM COAepHCaHHCM MaKpoaneMeHTOB TaKXCe BblAeJMJIHCb BHAbI, KO- 
Topbie npoH3pacTaJiH b HHBajibHbix 3KOTonax (,0po3AOBa, AjieKceeBa-nonoBa, 1999). 

Kax noKa3ajiH pe3yjibTaTbi Harnero HCCJieAOBaHHH, H3yHeHHbie bham pacTeHHH pa3- 
jiHHaioTCH h no ypoBHio HaKonneHM MHKp03JieMeHT0B. Tax, bham po^OB Salix h Betula 
BbmejniiOTCfl bmcokhm coAepacaHHeM Zn. Cne^yeT otmcthtb, hto oth bham aKTHBHO no- 
rnomaiOT Zn b paHOHax c pa3HOH reoxHMHnecKOH o6cTaHOBKOH (pnc. 3). He3aBHCHMO 
ot ypoBHH Zn b noHBe ohh xapaKTepH3yiOTCH bmcokhm ero coAepacaHHeM, nooTOMy hx 
mohcho OTHecTH k npHBMHHMM KOHueHTparopaM Zn. Bonee HH3Koe co^ep^caHHe Zn b 
paCTeHHHX Ha KHCJIbIX rOpHbIX nopo^ax MOHCHO o6bHCHHTb KOHKypeHTHbIMH B3aHMOOT- 
HOUieHHHMH C APyrHMH MHKp03JieMCHTaMH, npOK^e Bcero Mn, HHTeHCHBHOCTb nOTJIO- 
memra KOToporo y bhaob poaob Salix h Betula b khcjioh cpe^e pe3KO noBbimaeTca. 
Bham othx po^OB HaKanjiHBaiOT BbicoKHe KOJiHHecTBa Zn h b Apyrnx reorpa(|)HHecKHx 
paHOHax, HanpHMep Ha IOhchoh h Boctohhoh HyKOTKe (,0po3AOBa, AneKceeBa-nonoBa, 
1999; HrouiHHa h Ap., 1996), b npHMopbe (EjmaTbeBCKHH, 2000), b TyHApax #Majia 
(Mockobhchko, 1995), b necocTenHOM h CTenHOM noBOjmbe (npoxopoBa h ap*, 1998). 

B OTJiHHHe ot OTHOCHTenbHO CTaOHJibHoro coAep)KaHHH MaKpoojieMeHTOB ceM. Eri¬ 
caceae He CTO Jib O/JHOpOJJHO no ypOBHHM CO^epiKaHHH MHKpOOJieMeHTOB. npe^eJIM KO- 
jie6aHHH ypoBHen Zn OTpaacaiOT 3HaHHTejibHyio BHAOByio cneijH(j)HHHOCTb MHKpoajie- 
MeHraoro cocTaBa BHyTpH ceMeflcTBa. CpaBHHTenbHO mhoto ototo 3JieMeHTa HaKanjiH- 
BaeT Arctous alpina , KOHijeHTpaijHH Zn y Phyllodoce caerulea h Loiseleuriaprocumbens 
HH3Ka (Ta6ji. 2). Ko3<fx])HijHeHT OHOJiorHHecKoro HaKonjieHHH Zn y Arctous alpina Ha 
H3BecTHHKax floCTHraeT 54.7, Ha khcjimx nopoaax — 18.5; y P. caerulea h L. procum¬ 
bens — Ha khcjimx nopo^ax cocTaBJineT 1.55 h 9.41 cootbctctbchho. Cjie^yeT OTMe- 
THTb, hto A. alpina aKKyMyjinpyeT 3HaHHTenbHbie KOJiHHecTBa Zn Taioxe Ha h3bcctko- 
bmx, CHjiHKaTHMx h yjibTpaocHOBHbix ropHbix nopoAax HyKOTCKoro n-OBa (HrouiHHa 
h AP-, 1996). 

PacTeHHH, npHypOHeHHbie K BbIXOAaM H3BCCTHHKOB, BMAeJIHIOTCH HH3KOH KOHI^eHT- 
pauneH Fe h Mn. 3to oGbacHHeTca TeM, hto noHBM Ha H3BecraHKax o6jiaAaiOT menon- 
hoh peaKUHen cpeAbi, b kotopoh Fe h Mn nepexoAflT b MajiopacTBopHMbie TpyAHOAO- 
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CTynHbie pacTeHHJiM (jiopMM. HanpHMep, Salix polaris HaKaiuiHBaeT Ha KapGoHarabix 
nopoAax b 12 pa3 MeHbrne Mn, neM Ha khcjimx, Salixphylicifolia — b 5.8 pa3a. Eojibiiie 
Bcero Mn aKKyMyjmpyioT aijHAO<])HTbi: Salix nummularia , Vaccinium myrtillus , V. vi- 
tis-idaea (Ta6ji. 2). 

Ha khcjimx nopoflax HaH6ojiee bmcokhc cpeAHHe coAepacaHHa Mn OTMeneHbi rjul ce- 
MeficTB Ericaceae — 850, Betulaceae — 800, Empetraceae — 540 mi 7 ki\ YpoBeHb ojie- 
Mema y bhaob othx ccmchctb Ha KapboHarabix nopoAax 6 mji Ha nopiiAOK HiDKe. no AaH- 
hmm Apyrnx aBTopoB (Albert et al., 1990), MHHepajibHMH cocTaB jihctbcb h bctbch 6epe- 
3bi h ejiH Ha H3BecTHHKax xapaicrepH3yeTCH hh3Khmh KOHijeHTpaAHJiMH P, Mn, Fe, Zn h 
Cu. B cb^3h c 3 thm o6cy)KAaeTCfl Aaace bo3mo>khocti> «OTHOCHTejn»Horo MHHepajibHoro 
He^ocTaTKa)). OTHomeHHe BOAopacTBopHMbix <])opM Ca, Mg h Mn b kjictohhom coxe 
JTHCTbeB 3THX paCTCHHH Ha H3BCCTKOBMX H KHCJIMX nOHBaX nOpa3HTeJH>HO pa3JIHHaeTCH. 
Ha H3 Be cTHHKax KOHijeHipaijHH Ca h Mg npeBMinajiH coAepacaHne Mn npH6jiH3HTejibHO 
b 100 pa3, Ha khcjimx noHBax ypoBeHb Mn b HeKOTOpMx cjiynaax mohcct 6mtb BMuie, 
neM Ca h Mg. 

H3BeCTHO, HTO B nOHBaX KOHIjeHTpaiJHfl Mn 3BBHCHT He TOJIbKO OT pH nOHBeHHO- 
ro pacTBopa, ho h ot OKHCJiHTejibHO-BoccTaHOBHTejibHoro noTeHunajia cpeAM (Robson, 
Pitman, 1983). B npHcyrcTBHH 6ojibuioro KOJinnecTBa cbo6oahmx H + b khcjimx non- 
Bax npoHexoAHT BOccTaHOBjieHHe Mn 4+ ao Mn 2+ — <j>opMM, B KOTopon AaHHMH ajie- 
MeHT npeHMymecTBeHHO noraomaeTca pacTemuiMH. BbicoKoe coAepacaHtfe Mn — 
xapaicrepHaH nepTa MHHepajibHoro cocTaBa KycTapHHHKOB-aijHAO(j)HTOB. Vaccinium vi- 
tis-idaea h V. myrtillus HaKaiuiHBaiOT b p«Ae 3KOTonoB orpoMHbie KOJinnecTBa Mn: 1480 
h 2100 Mr/icr cootbctctbchho, hto 3HaHHTejibHO npeBoexoAHT ypoBeHb Bcex ocTajibHbix 
MHKpoajieMeHTOB. Y aM(J)HTOJiepaHTHbix bhaob KycTapHHHKOB, npoH3pacTaiomHx Ha 
KapOoHaTHbix h Ha yjibTpaocHOBHbix ropHbix nopoAax, HaOjnoAaeTca 3aMeraoe chh- 
aceHHe coAepacaHH* MHKpoajieMeHTOB (Ta6ji. 2). Tax .Arctous alpina HaKanjiHBaeT Ha H3- 
BecTHHKax h yjibTpaocHOBHbix nopoAax b cpeAHeM b 10 pa3 MeHbine Mn h b 2.8 pa3a 
MeHbrne Fe, neM Ha khcjimx nopoAax. Y Ledum decumbens KOHijeHTpaijHfl Mn Ha ranep- 
6a3HTax 6biJia b 60 pa3 MeHbrne, neM Ha khcjimx nopoAax. npH otom ypoBeHb Fe ocTa- 
Bajica npaKTHnecKH nocTOHHHMM. 

B JiHCTbjix Salix reticulata h Dryas octopetala , co6paHHbix Ha KapOoHarabix nopo¬ 
Aax, ocobeHHO oTneTjiHBo npoHBJiaeTca aHTaroHH3M Ca h Fe, r = -0.86 h r = -0.73 co- 
OTBeTCTBeHHO. Koppejumira Ca h Mn y Betula nana h Dryas octopetala HeMHoro cjia6ee: 
r = -0.76 h r = -0.69. no mhchhio HexoTopbix HccjieAOBaTejien (Thomas et al., 1998), 
HH3Koe coAep»caHHe Mn h Fe, o6ycjioBjieHHoe pe3KHM yMeHbmeHHeM hoabidkhocth 
3JieMeHTOB b mejiOHHOH cpeAe noHB, pa3BHTbix Ha xapOoHarabix nopoAax, nBJiaeTCJi 
4>aKTopoM, He6jiaronpHBTHbiM aji a pocTa pacreHHH. B nacTHOcra, OTMeneHo noHBJieHHe 
xjiopo30B Ha JiHCTbJix Quercus robur, npoH3pacTaiomero Ha H3BecTKax b HmKHefi Cax- 
COHHH. nOHBJieHHe XJIOpOTHHHbIX miTCH, HHOrAa COnpOBOHCAaiOmeeCfl MaJieHbKHMH KO- 
pHHHeBMMH HeKpOTHHeCKHMH IWTHaMH, aBTOpbl CBH3bIBaiOT C yMeHbmeHHeM KOHUeHT- 
paAHH Mn H aKTHBHOrO Fe B JIHCTbHX, HTO npHBOAHT K «(j)HTOOKCHAaHTHOMy CTpeccy». 
Ha6jnoAajiH TaiOKe noHBJieHHe xjiopothhhmx rorreH Ha jihctmix poAOACHApoHa npn a o- 
6aBJieHHH b nmaTejibHyio cpeAy CaC0 3 (Chaanin, Preil, 1996). 

OTMeneHO 3aMeTHoe cHHaceHHe Ha H3BecTHJiKax nojrapHoro Ypajia pojiH Betula na¬ 
na , a Taioxe Apyrnx ojiHroTpo<j)Hbix ranoapKTHnecKHx bhaob — AeHoo6pa30BaTejieH 30- 
HaJIbHMX TyHApOBbIX C006meCTB, HTO CBB3aHO C He6jiaronpHBTHbIM BJIHJIHHeM Ha HX MH- 
HepajibHMH o6mch meJiOHHOH peaKAHH cpeAM h bmcokhx KOHijeHTpaijHH Ca (lOpAeB 
h AP-, 2004). 

CymecTBeHHoe bjihahhc Ha nornomeHne Maxpo- h MHxpoojieMeHTOB oxa3MBaiOT 
TaiOKe 3KOJiorHHecKHe ycjiOBiw MecTOo6HTaHHB. Tax, Ha ranep6a3HTax KOHAeHTpaAHB 
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TABJ1MUA 2 

CoaepacaHHe MHKposjieMeHTOB b KyciapHHKax h KycTapHHHKax Ha pa3Hbix THnax ropHbix nopoa riojiapHoro Ypajia 



49 



^5 

O 

§■ 


CM 

< 

=r 

s 

«=: 

IQ 

< 

H 









O 


as 

CM 





SO 




CM 













co 


wo 

© 



as 

oo 


tT 


co 

CM 


WO 








o 

o 



o 

o 



fd 

__ 

o 

OO 

*- 


© 


© 

© 

© 




Ni 

+1 

+1 


o 

+1 

+1 


+1 

+1 

O 

+1 

.d 

cd 

+1 

o 

© 

+1 

+1 

+i 

+1 

+1 


© 



as 

SO 


V 

wo 

so 


co 

c- 

V 

wo 



OO 

V 


CM 

as 

co 

CM 

as 


V 



oi 

so 



O 




T^* 


© 



wo 



as 

rd 

CM 

as 

co 





CM 

co 



CM 

cd 


as 



cd 



“ 



o' 


© 


CM 





r- 




CO 

oo 


so 

CM 

CM 

as 






c- 

VO 

CO 

t** 

as 


Tj- 



as 




co 

wo 




OO 

© 



as 




wo 

wo 

co 

wo 


CO 



o 

oo 


r- 

o 

o’ 


CM 



cd 

as 

wo 

o 

c- 

WO 

-d 



cd 

© 


© 


Cu 

+1 

co 

so 


r^- 

cd 

+1 

+1 


+1 

+1 

+1 

+1 

c- 

^r 

CM 

WO* 

+1 

oo 

cd 

as 

cd 

+1 

+1 

+1 

+1 

+1 


+1 



VO 




o 

CM 


co 

OO 

wo 

co 



co 




co 

© 

r^ 

VO 


© 



ov 




CM 

CO 


oo 


C-* 

so 



oo 




CM 

wo 

c- 

c- 


oo 



wo 




cd 

TT 


Tl- 

CM 

cd 

wd 



cd 



rd 

wd 

wd 

rd 



cd 

t- 

U 


















































S 

























a 


CO 




as 

tT 

WO 


00 

so 

SO 

wo 

"cj- 

CM 

© 

oo 



r^- 



CM 

OO. 

wd 

^r* 

r^- 

co 

wo 

oo 


wo 

CM 

s 

- 




r- 


CM 


wo 

wd 

as 

CM 


wo 

so 





cm 

co 

CM 


CM 

<L> 

s 

c 

£ 

+1 

so 

oo 


cm 

+1 

+1 


+1 

+1 

+1 

+1 

r^- 

as 

+1 

CM 

OO 


+1 

+1 

+1 

+1 

+1 


+1 

<D 


»— 




as 

as 



CM 

wo 

WO 

co 


o 

CO 

*—i 

© 

wo 

CM 

CO 

© 


OO 

5 

o 


co 

wo 




so 

^r 

8 


r^- 

ZZ 

o 

rd 

as 



so 



© 

SO 

© 

SO 

WO 

co 

r^- 

co 

CM 


© 

co 



















































£ 


3 




wo 

as 



co 


wo 



co 



OO 

*>■ 

co 

as 

as 


© 






co 

so 


cd 

wo 

cd 

oo 



CM 


wo 

l>. 

wo* 

cm’ 

as 

CM 



CM 



wo 

so 


as 

—* 

© 


*-* 

Tt- 

*-* 

*-* 

o 

CM 

wd 

c- 



so 

CM 

cm’ 




Zn 

+1 

wd 

co 


o’ 

+1 

+1 


+1 

+1 

+1 

+1 

o 

wo 

CM 

co 

+1 

CM 

as 

+1 

+1 

+1 

+1 

+1 


+1 



«-* 



as 



co 

co 

—f 

o 



CM 



CM 

so 

r^ 

VO 

CM 


© 



wo 




o 

SO 



CM 

cd 

-d 






wd 


CM 

oo 

cd 


wd 



cm 





as 


CM 

as 

r^- 

oo 



CM 




CO 


co 

CM 


co 



r»* 




as 



r- 

co 

oo 

r- 



VO 



as 

oo 

© 

co 

SO 


CM 



oo 




^r 

rd 


"Ct 


r"* 

oo 



wd 




cm’ 

C-* 

oo 

wd 


OO 



co 

c- 


r-- 


*-* 


WO 

CM 

cd 

so 


co 

*-* 


as 

as 

CM 

cd 

SO 

*-* 


as 


Fe 

+1 

o 

as 


oo 

CO 

+1 

+1 


+1 

+1 

+1 

+1 

as 

CM 

WO 

+1 

WO 

CM 

TT 

+1 

+1 

+1 

+1 

+1 


+1 



so 




as 

*—* 


o- 

l>- 

as 

r^ 

CM 


r^- 




wo 

oo 

wo 



wo 



CM 




o 

CM 


wd 

OO 

o 

rd 



wd 



SO 

as 

cd 

cd 

'^t ; 


rd 







SO 



as 

co 

co 

as 



wo 




co 

CM 




wo 


CQ 
























o 

O 
























•=; 

C 
























o 

s 

O 

H 

CM 

-* 


—« 

CM 

CM 



CM 

so 

CO 



CM 



CO 

VO 

CO 

wo 

tT 


co 

tr 

O 

u 

























m 
























&> 

























a 

























x a 
























X 

&> 

X 

S 


sr 




sr 


T 

T 



sr 

5T 



T 

T 

T 



zr 


sr 

CX 

o 

* 

* 



* 





* 

* 



* 

* 





* 




CO 

5 

•e 
























* 

























6? 

«* 
























a 

t=[ 
























X 

a. 

o 

cx 

co 

co 


CM 

co 

co 


— 


CM 

co 

co 

—i 

co 

—• 

co 

co 

—t 

CM 

co 

co 


CO 

o 

o 
























u 

c 





























£ 

























,g 




















ej 

X 

CQ 

<L> 

5 

X 

CQ 

CO 



cu 

Q 

cu 

O 

Q 

V. 

cu 

| 

c 


.o 

cu 

Q 

cu 

o 

Q 

£ 

.<3 

& 

"*» 

o 

.s: 



1 

o 

s: 

*r> 

s: 

<5 


1 

<5 

5 

1 

§ 

js 

I 




§ 

«u 

o 

/3 

§ 

V. 

.W3 

1 

SC 


D. punctata 


g 

cu 

! 

es 


.§ 

o 

s 

s 


1 

1 

s: 

■§. 

1 



§ 

.5 

1 

1 

1 

<U 

<1 


.Q 

.§ 

o 

<1 

■8 

1 

•S 

.§ 

1 

.s: 

•S> 



.«2 

^■8 
vj § 

<3 

s: 

.s: 

*d 


50 



K h Mn b jiHCTbax Salix arctica , coSpaHHbix y pacTeHHH, oSHTaiomHx b BepxHefi nacra 
cioioHa Ha KaMeHHCTOM rjiHHHCTOM cyScTpaTe, 6biJia cootbctctbchho b 1.9 h 3.4 pa3a 
HH>xe, neM b jiHCTbax Toro >xe BHAa, npoH3pacTaK)mero Ha 6ojiee ryMycHpoBaHHbix h 
JiyHHie yBJia^CHeHHblX nOHBaX B pa3H0TpaBH0-0C04X0B0-XyCTapHHHX0B0H JiyrOBHHHOH 
TyHApe HH^ce no CKJiOHy. OneHb HH3XHH ypoBeHb Mn — 21.4 mt/xt — OTMeneH y Be - 
tula nana, npoH3pacTaiomero b BepxHen nacTH cioioHa h3bccth;ixoboh rpjiAbi Ha npn- 
mhthbho CKejieTHbix noHBax. B cpeAHen n hh>xhch nacTiix otoh rpjiAbi b epHHXOBO-xyc- 
TapHHHKOBO-ApnaAOBOH n b pa3HOTpaBHO-ApnaAOBOH TyHApax Ha noHBax c xoporno 
pa3BHTbiM neperHOHHO-ryMycoBbiM ropH30HTOM coAep^caHne Mn y ototo BHAa 6biJio 
3HaHHTejibHO Bbirne — 161 n 190 mt/xt cootbctctbchho. B. nana hbjihctcji oahhm H3 
AOMHHaHTOB TyHApoBbix coo6mecTB IIojiapHoro Ypana, HMeeT uiMpoxyio oKOJiorme- 
cxyK) aMnjiHTyAy. Oh npnyponeH b 30HanbHbix coo6mecTBax K»xHbix TyHAP k npeo6jia- 
AaKHAHM 3Aecb KHCjibiM nonaM. IIpoH3pacTaeT Taioxe Ha yjibTpaocHOBHbix nopoAax h 
H3BecTH«Kax Ha HeiiTpajibHbix h mejiOHHMx noHBax, xoth pojib AaHHoro BHAa, oco6chho 
Ha H3BecTH«Kax, xax y>xe OTMenajiocb Bbirne, 3aMeTHO cHH>xaeTcn. 

HaH6ojiee 6jiaronpH«THbie ycjiOBHa Ha xapSoHaTHbix ropHbix nopoAax co3AaiOTCfl 
AJifl cymecTBOBaHHa pacTeHHH b hh>xhhx nacTux cxjiohob, rAe yMepeHHo hjih h36mtoh- 
ho yBjia^cHeHHbie, ho xoporno ApeHHpoBaHHbie noHBbi hmciot cSanaHCHpoBaHHbm xh- 
MHnecxHH cocTaB. EjiaroAapa npHcyTCTBHio GoAbiuoro xojiHnecTBa yMepeHHo xajibije- 
(J)HJibHbix 3BTpo(J)Hbix bhaob, HanpHMep xycTapHHxoB Salix lanata, Salix phylicifolia, 
aTaxace TpaBUHHCTbix pacTeHHH, 3Aecb (JiopMHpyioTCfl HaHSojiee 6oraTbie bo (juiopncTH- 
necxoM OTHOineHHH, c bmcoxhm npoexTHBHbiM noxpbiTHeM pacraTejibHbie cooSujecTBa: 
HBHJIXH, pa3HOTpaBHO-ApHaAOBbie JiyrOBHHHbie TyHApbl. MHHepaJIbHblH COCTaB BHAOB, 
npoH3pacTaioiAHx b tbxhx coo6mecTBax, oTJiHHaeTca bmcoxhm coAep>xaHHeM Maxpo- 
3JieMeHTOB K, Ca. YpoBeHb Mn HH>xe, hqm y Tex )xe bhaob Ha xhcjimx nopoAax, OAHaxo 
pa3JIHHHS[ He CTOJIb CymeCTBeHHbl. 

H3BeCTHO, HTO nOHBbI HaCJieAyiOT XHMHHeCXHH COCTaB nOACTHJiaiOIAeH TOpHOH no- 
poAbi. IIooTOMy noHBbi, c(J)opMHpoBaHHbie Ha yjibTpaocHOBHbix ropHbix nopoAax, 6ora- 
Tbi Fe. OAHaxo HeihpajibHaii peaxijHJi cpeAbi, npncymaji TaxHM noHBaM, orpaHHHHBaeT 
noABH^cHOCTb coeAHHeHHH Fe. IIpH 3tom p«A bhaob pacTeHHH Ha rHnep6a3HTax xa- 
paxTepH3yeTCu bmcoxoh xoHijeHTpaAHeH 3JieMeHTa (Ta6ji. 2). Bbicoxoe coAep>xaHHe 
Ni — Apyrau xapaxTepHaa oco6eHHOCTb nonB, pa3BHTbix Ha yjibTpaocHOBHbix nopoAax. 
UccjieAOBaHHbie HaMH bham pacTeHHH Ha rnnep6a3HTax Tax>xe HaxanjiHBajiH 6ojibinoe 
xojiHnecTBO Ni. Bojibiue ero axxyMyjinpyiOT npeACTaBHTejiH ceM. Salicaceae, a bham 
ceM. Ericaceae xapaxTepH3yiOTca ropa3AO 6ojiee hh3xhmh ypoBHsiMH ototo 3JieMeHTa 
(pHC. 4). ripH 3T0M BbWBHJIHCb pa3JIHHHJI B aXXyMyjmjHH Ni paCTeHH^MH, C06paHHbIMH 
Ha pa3Hbix yjibTpaocHOBHbix MaccHBax (pnc. 4). Han6ojiee Bbicoxaa xoHijeHTpaijHH Ni 




Phc. 4. CoaepacaHHe Ni b pacTeHHax ceMeficTB Salicaceae (/) h Ericaceae (II) Ha pa3Hbix yjibTpaocHOB¬ 
Hbix MaccHBax. 

no och op^HHaT — cojtepacaHHe Ni, Mr/icr cyxofi Maccw; no och a6cnHCc — ropHbie MaccHBbi: A — BoHKapo-CbiHbHH- 

ckhh, B — Pan-H3, C — YcTb-BejibCKHH. 
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OTMeneHa b pacreHHflx riojiapHoro Ypajia Ha Boiixapo-CbiHbHHCxoM MaccHBe no cpaB- 
HeHHK) C MaCCHBOM PaH-H3 H YcTb-EeJIbCXHM K))KHOH HyXOTXH. 3t0 CBH3aHO, BepOBT- 
HO, C HeOAHHaKOBBIM MHHepaJIOrHHeCXHM COCTaBOM nopoA, CJiaraiOmHX 3 th MaCCHBbl. 
Bo Bcex H3yHeHHbix reorpa(|)HHecKHX paiiOHax pacTeHira, npnypoHeHHbie k xhcjibim no- 
poAaM, HaKanjiHBajiH ropa3AO MeHbine Ni. 3to o6ycjiOBJieHO ero hh3khm ypoBHeM b 
xhcjimx h Kap6oHaTHbix nopoAax n Hacjie^ywmHX nx xhmhhccxhh cocTaB noHBax. Oco- 
6eHH0 HH3Koe coflepacaHHe 3Toro 3JieMeHTa (1 Mr/xr h MeHee) OTMeneHo y pacTeHHH, 
coGpaHHbix Ha xapGoHarabix nopoAax, hto CBfl3aHO eme h c yMeHbineHHeM noABHHCHO- 
cth Ni b noHBax c HeiiTpajibHOH h mejiOHHOH peaxuneii cpeAbi. 

YpoBeHb coAep^caHH^ Cu y H3yneHHbix bhaob pacTeHHH Ha xhcjimx ropHbix nopo^ax 
jiHiiib He3HanHTejibHO npeBoexoAHJi TaxoBOH Ha H3BecTHHxax h ranep6a3HTax. B jihtc- 
paType hmciotch AaHHbie o tom, hto Cu npHcyTCTByeT b noHBe Gojibineii nacTbio b BHAe 
xoMnjiexcHbix coeAHHeHHH h ee AOCTynHOCTb ^jih pacTeHHH Gojibine 3aBHCHT ot MOJie- 
xyjwpHoro Beca othx xoMnnexcoB h hx coAepacaHHH b noHBe, neM ot pH, coAepacaHira 
rjiHHbi h Apyrnx ijmxTopoB (Piper, Beckwith, 1949, uht. no: Robson, Pitman, 1983; Pur- 
schenreiter, Horak, 2000). HanGonee HH3xaa xoHijeHTpauHJi Cu — 1.3 mt/xt — oTMe- 
neHa y Salix arctica , a S. polaris xapaxTepH30Bajica bmcoxhm coAepxcaHHeM Bcex nccjie- 
AOBaHHbix MHxpoojieMeHTOB, b tom HHCJie h Cu. CpeAH xycTapHHHxoB ceM. Ericaceae 
Gojibine Bcero Cu HaxanjiHBajiH Vaccinium myrtillus h V. uliginosum. 

TaxHM o6pa30M, aHajiH3 nojiyneHHbix AaHHbix bmhbhji 3HanHTejibHbie pa3JiHHHH mh- 
HepanbHoro cocTaBa HccjieAOBaHHbix bhaob pacTeHHH b 3aBHCHMOCTH ot ycjiOBHH non- 
BeHHoro nHTaHHH Ha nopo^ax pa3Horo XHMHnecxoro cocTaBa. HanGojiee othctjihbo 3th 
pa3JIHHM npOHBJIBK)TCH npH CpaBHeHHH MHHepaJIbHOTO COCTaBa aM(J)HTOJiepaHTHbIX bh¬ 
aob. npH 3tom BHAbi, nocejunonuiecfl Ha yjibTpaocHOBHbix nopoAax h H3BecTiraxax, 
no-pa3HOMy aAanrapyiOTCH x oxcTpeManbHbiM ycjiOBHHM MHHepajibHoro nmaHna. Oa- 
hh BHAbi, HanpHMep opHXOHAHbie xycTapHHHxn, ciiocoGhm b Gojibinen Mepe coxpaHHTb 
CBOHCTBeHHOe HM COOTHOUieHHe OCHOBHbIX XaTHOHOB, a y XyCTapHHHXOB ceM. Salica- 
ceae , HanporaB, oto cooTHomeHHe MOxceT MemiTbCH Ha pa3Hbix cyGcTpaTax. KycrapHH- 
xh n xycTapHHHXH ceM. Salicaceae b ueJiOM xapaxTepH3yiOTCfl Gojiee bmcoxhmh ypoB- 
hbmh HaxonjieHna MaxpoojieMeHTOB n HexoTopbix MHxpoojieMeHTOB no cpaBHeHHio c 
pacTeHHHMH H3 ApyrHx ceMencTB. 3pHX0HAHbie xycTapHHHXH cnocoGHbi orpaHHHHBaTb 
nocTynjieHHe HexoTopbix ojicmchtob, HanpHMep Mg h Ni, Ha yjibTpaocHOBHbix nopoAax 
h HaxanjiHBaTb hx b xojiHnecTBax, He nponopuHOHajibHbix ypoBHK) b noHBe, HanpH¬ 
Mep Ca — Ha ranep6a3HTax. CneAyeT OTMemrb, hto xycTapHHHXH-aijHAO<j)HTbi bbi- 
AejunoTCH bmcoxhm coAep^caHHeM Mn, Ha nop^AOx npeBbimaiomHM cyMMapHyio xoh- 
ueHTpauHio ocTajibHbix H3yneHHbix MHxpoojieMeHTOB. 

B reoxHMHHecxH OAHOTHnHbix ycjiOBirax HaGniOAaeTCH BapnaGejibHOCTb MHHepajib- 
hoto cocTaBa y pacTeHHH oahoto h Toro xce BHAa, npoH3pacTaK>mHx b pa3Hbix oxojioth- 
necxHx ycnoBHAX. Eonee Bbicoxne xo HijeHTpaijHH Maxpo- h MHxpo3JieMeHTOB Ha xapGo- 
HaTHbix nopoAax y pacTeHHH o6Hapy>xeHbi b cpeAHHx h hh>xhhx Hacrax cxjiohob, rAe 
ryMycnpoBaHHbiH noHBeHHbm ropH30HT oGecnenHBaeT 3BTpo(J)Hbie ycjioBHa cymecTBO- 
BaHHB paCTeHHH. B HHXCHHX HaCTAX CXJIOHOB Ha Xap60HaTHbIX H yjibTpaocHOBHbix nopo¬ 
Aax 3a cneT Top<j)OHaxoiuieHHfl h pa3BHTHB ryMycoBoro ropH30HTa nponcxoAHT 4>opMH- 
poBaHHe reoxHMHHecxoro Gapbepa h, xax cneACTBHe ototo, HaGmoAaeTCA ocAaGneHHe 
bahbhha noACTHAaiomen nopoAbi Ha npoiteccbi noHBOo6pa30BaHHA h HaxoimeHHA ojie- 
MeHTOB. 
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SUMMARY 

The accumulation of K, Ca, Mg, Fe, Zn, Mn, Cu and Ni was investigated in 25 shrub and dwarf 
shrub species of the Polar Ural tundra zone, growing on soils developed on carbonates, acid and ultra- 
basic rocks. The species growing on carbonates are characterized by primary accumulation of Ca in 
comparison with Mg; the plants on ultrabasic rocks, on the contrary, accumulate high Mg amount, 
Ca content being reduced in them. The plants on hyperbasic rocks are also characterized by an increa¬ 
sed Ni level. In the shrubs and dwarf shrubs on carbonates, low concentrations of trace elements, espe¬ 
cially Mn and Fe, are detected. A peculiar feature of the element composition of the acidophytic species 
is higher contents of K and trace elements: Mn, Fe, Cu. In different geochemical and ecological condi¬ 
tions, low variability of macroelement level is recorded for ericoid dwarf shrubs and Juniperus sibirica , 
in contrast to dwarf shrubs and shrubs of the genus Salix. 
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06ocHOBbiBaeTCH Heo6xo,ziHMOcTb BOccTaHOBJieHHH poaa Xyridion. flaeTca cncTeMa 3Toro poaa. 

KjiFoneBbie cjiOBa: CHCTeMaTHKa, Xyridion , Iris, Iridaceae. 

C. Linnaeus (1753), ycTaHOBHBiHHH poA Iris L., BnocjieACTBHH THmnJnmHpoBaH- 
HbiH bhaom Iris germanica L., bkjiiohhji b otot poA onHcaHHbm hm H3 IJeHTpajib- 
hoh EBponbi Hpnc jio^KHbiH — Iris spuria L. F. M. Bieberstein (1843), o6HapyacHBiiiHH 
bo (})Jiope CeBepHoro KaBKa3a bha, poACTBeHHbiH /. spuria , 6mji nopa^ceH hccxoact- 
BOM 3T0T0 BHAa C y^ce H3BeCTHbIMH K TOMy BpeMeHH BHAaMH pOAa Iris H Ha3BaJI CBOK) 
HaxoAKy Iris notha Bieb. — Hpnc HeHacToaiAHH. ®paHijy3CKHH 6oTaHHK J. P. Four- 
reau (1869) BbiAejiHJi I. spuria b caMOCTOflTejibHbiH po jx Xyridion Fourr. J\jm HOBoro po- 
Aa Fourreau Hcnojib30Baji Ha3BaHHe, npeAJio^ceHHoe I. F. Tausch (1823) b xanecTBe ceic- 
ijhh poAa Iris. HecicojibKHMH roAaMH no3>Ke F. W. Klatt (1872), bhahmo, He 6yAy- 
hh 3HaKOMbiM c pa6oTOH J. P. Fourreau, npn onHcaHHH HOBoro poAa Bocnonb30Bajica 
TeM >Ke Ha3BaHHeM. OAHaKO oh KpoMe bhaob, 6jiH3KopoACTBeHHbixX. spurium (L.) Klatt 
h X. nothum (Bieb.) Klatt, oraec k pOAy Xyridion Klatt Taioxe bhabi — X. pseudaco- 
rus (L.) Klatt, X. sibiricum (L.) Klatt, X. laevigatum (Fischer) Klatt, X. setosum (Pall, 
ex Link) Klatt, X. tridentatum (Pursh) Klatt h X. ventricosum (Pall.) Klatt, He HMeio- 
IAHe C HHMH 6jIH3KOrO pOACTBa H KOTOpbie AOJDKHbl 6bITb HCKJIIOHeHBI H3 COCTaBa A&HHO- 
ro poAa. 

B 1961 r., npoBOA« peBH3HK) CHCTeMbi pojxalris (Poahohchko, 1961; Rodionenko, 
1987), a, noAo6HO E. Spach (1846), oraec bhabi, poACTBeHHbie I. spuria , k noApoAy Xyri¬ 
dion (Tausch) Spach emend. Rodionenko poAaMs. OAHaico, oueHHBaa HMeiomyiocfl Ha 
ceroAmmiHHH AeHb HH^opMaumo, a npHuien k y6e>KAeHHK) o Heo6xoAHMOcra BoccTa- 
HOBJieHH^ Xyridion b paHre poAa. 

Bhabi paccMaTpHBaeMOH rpynnbi OTJiHHaiOTCfl no puAy npH3HaKOB ot ranHHHbix bh- 
AOB poAa Iris (pHC. 1). Hm CBOHCTBeHHBI npOpOCTOK C KOpOTKHM HepeiHKOM CCM5IAOJIH h 
Kopo6ouica c 6 BbinyicibiMH, nonapHO c6jiH>KeHHbiMH pe6paMH. Y 6ojibiHHHCTBa bhaob 
ceMeHa hmciot njioTHyio nepraMeHTOBHAHyio xo^cypy, co6paHHyio b ckjibakh. Bo3Ayui- 
Haa npocjiOHKa b ciciaAKax cnoco6cTByeT thapo- h aHeMoxopHH. Heicrap H3JiHBaeTca He 
tojibko b HeKTapoTeKy, ho h KpynHBiMH xann^MH npocTynaeT Ha ee CTeHKax (pnc. 1, 2a). 
Hapy^KHbie aojih OKOJiouBeraHica HecyT y3KHH ajihhhbih HoroTOK, HepeAKO npeBBi- 
maiomHH b 2 — 3 pa3a AJiHHy nnacraHKH oranSa. B tom MecTe, hototok nepexoAHT 
b njiacraHKy, Kpaa ero y 6ojibmHHCTBa bhaob cjia6o hjih CHjibHO 3arH6aiOTCfl BHyTpb. 
no 3TOH npHHHHe OHH pe3KO OTJIHHaiOTCfl OT Hapy^CHBIX AOJieH 6oJIbHIHHCTBa BHAOB 
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Phc. 1. TrniOBbie bh^m poflOB Iris h Xyridion. 

1 — Iris germanica (a — ubctok, 6 — Kopo6oHKa, e — npopocTOK); 2 —Xyridion spurium (a — ubctok, 6 — Kopo6oHKa, 

e — npopocTOK). MacurraSHafl jiHHeifoca — 1 cm. 


po^a Iris. IIpHAaTOHHbiM KopiwM 3toh rpynnu bhaob cbohctbchhm hctko BbipaaceHHaa 
CTOJiGnaTaa OHAOAepMa h MHorocjiOHHbift nepHumcn (Poahohchko, 1961 ). Ilocjie otmh- 
paHIW nepBHHHOH KOpbl OHH OCTaiOTCH Ha KOpHeBHme B BHAe CTpyHOBHAHLIX o6pa3o- 
BaHHH. 

O^HOMy BHAy b paccMaTpHBaeMOH rpynne — X. foetidissimum (L.) Rodionenko 
CBOHCTBeHHbi xpynHbie KopajuioBO-xpacHbie ceMeHa h 3HMHe-3ejieHbie jihctwi, hto no- 
cjiy^KHJio ocHOBaHHeM j \ ji % BMAejieHHH ero b ceiojHK) Spathula (Tausch) Rodionenko. 

Bhabi poAa Xyridion npouuiH tojibko hm cbohctbchhmh nyn> obojikdahohhmx npe- 
o6pa30BaHHH h Kax Hem>3a 6ojiee OTBenaioT TpeGoBammi, npeAB^BJiaeMLiM B. JI. Ko- 
MapoBMM (1934) k BHAaM, o6oco6jweMMM b caMOCTOflTejibHbie poAbi. «Pa3AejieHHe Ha 
poAbi, — nncaji B. JI. KoMapoB ( 1934 : 8), — jiHUib b HCKJiioHHTejibHbix cjiynaax mohcct 
OTpa^caTb TeKymHH 3BOjnoijHOHHbiH npouecc. Kax npaBHJio, oho othochtch k 6ojiee Aa- 
jiexoMy nponuiOMy, hbjmctch CBoeo6pa3HbiM naMATHHKOM 3BOJiiouHOHHoro npouecca, 
yace 3aKOHneHHoro b rnaBHbix cbohx nepTax». 
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Phc. 2. y BejiHHeHHe pa3MepoB njiacTHHKH 0Tni6a h yMeHbmeHHe HoroTKa y bh- 
jiob Xyridion b HanpaBJieHHH c ceBepa Ha lor. 

I — Xyridion halophilum, 2 — X. musulmanicum, 3 — X. xanthospurium, 4 — X. aureum. 


ComacHO mohm AaHHbiM, y 3toh rpynm>i bhaob b npouecce ihh- 
poTHoro pacnpocTpaHeHHa BbipaGoTajiHCb cboh 3axoHOMepHOCTH. 

B HanpaBJieHHH c ceBepa Ha ior y hhx KaK Ha bhaobom, Tax h Ha 
nonyjwijHOHHOM ypoBHe ycHJiHBaeTca nnrMeHTauiM uBeTxa, yMeHb- 
uuaeTCJi AJiHHa HoroTKa h yBejiHHHBaiOTca pa3Mepbi njiacTHHKH otth- 
6a. riepBafl H3 OTMeneHHbix 3axoHOMepHOCTeH npocjie>XHBaeTCfl Ha 
Xyridion halophilum (Pall.) Klatt, X. xanthospurium (Mathew) Ro- 
dionenko h X. aureum (Lindl.) Klatt. Biopafl 3aKOHOMepHOCTL — 

Ha X. halophilum , X. musulmanicum (Fomin) Rodionenko, X. xan¬ 
thospurium h X. aureum (pnc. 2). 

Xyridion (Tausch) Fourr., 1869, Ann. Soc. Linn. Lyon, nov. ser. 

17 : 163 emend. Rodionenko.— Iris L. sect. Xyridion Tausch, 1823, 

Hort. Canalius, 1 [sine pag.], p. p. — Iris subgen. Xyridion (Tausch) 

Spach, 1846, Ann. Sci. Nat. ser. 3, 5 : 94; id., 1846, Hist. Nat. 

Veg. 13:23—29, emend. Rodionenko, 1961, Poa Hpnc : 191; 

Rodionenko, 1987, gen. Iris L. : 191. — Xyridion Klatt, 1872, 

Bot. Zeit. 30 : 499. 

MHorojieTHee TpaBflHHCToe pacreHHe. KopHeBHme 15—25 mm tojiia., c hctxo 3a- 

MeTHLIMH rOAHHHLIMH 3BeHbflMH HJIH TOHKOe, 6e3 HeTKO 3aMeTHbIX rOAHHHbIX 3BeHb- 
eB (ser. Gramineae , Ludwigia). JIhctla MeneBHAHbie, )xecTXHe. IjBeTOHOCbi 50— 
70 (90) CM An., C KOpOTKHMH OTBeTBJieHHJIMH B BepXHCH HBCTH, MHOrOIJBeTXOBbie HJIH 
UBeTOHocbi peAyitHpoBaHHwe, 3—9 hjih 25—30 cm An., HeBeTBHCTwe, oGbihho AfiyuBeT- 
KOBbie (ser. Graminea h Ludwigia). U,BeTKH 6e3 6opoAKH h rpebHeBHAHoro Bbicryna, 
3a HCKJnoneHHeM X ludwigii , HMeiomero Ha HapyacHbix aojmx oxojioijBeTHHxa cjia6o 
Bbipa^ceHHyio 6opoAKy. Hapy>xHbie aojih oxojioijBeTHHxa c ajihhhhm y3KHM, 5xejio6Ha- 
TblM, nOHTH rOpH30HTaJH>HbIM HOrOTKOM H UIHpOKHM OXpyrJIbIM HJIH OBaJIbHbIM OTTH- 
6 om. HeKTap npocTynaeT xaiuniMH Ha Hapymibix CTeHKax Tpy6KH oxojioijBeTHHxa. Ko- 
poGonxa c 6 pe3Ko BbinyxjibiMH, nonapHO cGjnoxeHHbiMH pe6paMH h ajihhhwm hoch- 
kom. CeMeHa cjierxa CAaBJieHHbie, c nepraMeHTOBHAHOH xoacypon, 3a HCXJnoneHHeM 
X. foetidissimum, HMeiomero KpynHbie OKpyrjibie xpoBaBo-xpacHbie ceMeHa. 

Lectotypus (Rodionenko, hoc loco): Iris spuria L. (=X spurium (L.) Fourr). 

Ot poAa Iris s. str. oTJimaeTca OTcyTCTBHeM 6opoAKH hjih rpe6HeBHAHoro Bbicry- 
na Ha HapyacHbix aojuix oxojioijBeTHHxa, HajimmeM y xopoGonex 6 pe3KO Bbinyxjibix 
nonapHo cGjnoxeHHbix pe6ep h xapaxTepoM BbiAejieHiw Hexrapa. 

Sect. 1. Xyridion. 

T h n: JlexTOTHn poAa. 

Ser. 1. Xyridion. — Iris L. ser. Spuriae (Diels) Lawrence emend. Rodionenko, 1961. 
Poa Hpnc : 192. — Iris ser. Spuriae (Diels) Lawrence, 1953, Gen. Herb. 8,4. — Iris sub¬ 
sect. Spuriae Diels, 1930, in Engler u. Prantl, Nat. Pflanzenfam., 2 Aufl., 15 a: 502, p. p. 

Tun: JlexTOTHn poAa. 

X. spurium (L.) Fourr., 1869, Ann. Soc. Linn. Lyon. nov. ser. 17 : 163. — Iris spu¬ 
ria L., 1753, Sp. PI. : 39. — X. reichenbachianum Klatt, 1872, Bot. Zeit. 30 : 500. 
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X. aureum (Lindl.) Klatt, 1872, Bot. Zeit. 30 : 501. — Iris aurea Lindl., 1847, Bot. 
Reg. 59, non Link, 1821.— I. crocea Jacq. ex Baker, 1877, Joum. Linn. Soc. 16 : 141. 

X. halophilum (Pall.) Klatt, 1872, Bot. Zeit. 30 : 500. — Iris halophila Pall., 1776, 
Reise Russ. Reich 2, Anh. 733, no 99. tab. B. tab. B. fig. 2. — I. gueldenstaedtiana Le- 
pech., 1781, Act. Acad. Petrop. 1.1. 8 : 292. — X. gueldenstaedtianum (Lepech.) Klatt, 
1872, Bot. Zeit. 30 : 501. — X. stenogynum (Delarbre) Klatt, 1872, Bot. Zeit. 30 : 500. 

X. kernerianum (Aschers. et Sint.) Rodionenko comb. nov. — Iris kerneriana 
Aschers. et Sint., 1884, in Baker, Gard. Chron. 1 : 795. 

X. monnieri (DC.) Klatt, 1872, Bot. Zeit. 30 : 500. — Iris monnieri DC., 1808, 
Red. Lil. t. 236. 

X. musulmanicum (Fomin) Rodionenko comb. nov. — Iris musulmanica Fomin, 
1909, Bee™. Th(})ji. 6ot. ca#a 14 : 46. — Iris spuria subsp. musulmanica (Fomin) Takht. 
1972, b TaxT. h Oe#., Oji. EpeBaHa: 330. — Iris klattii Kem.-Nat. 1951, 3aM. chct. 
reorp. pacT. ( T6hjihch) 16:4. 

X. sintenisii (Janka) Rodionenko comb. nov. — Iris sintenisii Janka, 1876, Math, 
es term. kozl. 12 : 173. 

X. sogdianum (Bunge) Nevski, 1937, Tp. Bot. HH-Ta AH CCCP, cep. 1,4:331. — Iris 
sogdiana Bunge, 1847, Mem. Sav. Etr. Petersb. 7 : 507. 

X. xanthospurium (Mathew et Baytop) Rodionenko comb. nov. —Iris xanthospu- 
ria Mathew et Baytop, 1982, Garden (London), 107, 11 : 446. 

X. nothum (Bieb.) Klatt, 1872, Bot. Zeit. 30 : 500. — Iris notha Bieb., 1843, Cent. 
Ross. tab. 77. 

X. demetrii (Achverd. et Mirzoeva) Rodionenko comb. nov.: Iris demetrii Ach- 
verd. et Mirzoeva, 1950, Tp. Bot. HH-Ta AH ApM. CCP. 7 : 27. — Iris spuria subsp. de¬ 
metrii (Achverd. et Mirzoeva) Mathew, 1981, Iris : 117. 

X. maritimum (Lam.) Rodionenko comb. nov. — Iris maritima Lam., 1795, FI. 
Fr. : 497. 

X. carthalinium (Fomin) Rodionenko comb. nov.— Iris carthaliniae Fomin, 1909, 
BecTH. Th(J)ji. 6ot. ca#a 14 :44. — Iris spuria subsp. carthaliniae (Fomin) Mathew, 
1981, Iris : 117. 

X. pseudonothum (Galushko) Rodionenko comb. nov. — Iris pseudonotha Ga¬ 
lushko, 1983, b TajiyuiKO, Oji. CeB. KaBK. h Bonp. ee hctophh : 9. 

X. orientalis (Mill.) Rodionenko comb. nov. — Iris orientalis Mill., 1768, Gard. 
Diet., ed. 8: n. 9.— Iris ochroleuca L., 1771,Mant.2 : 175.— Xyridion ochroleucum ( L.) 
Klatt, 1872, Bot. Zeit. 30 : 500. 

Ser. 2. Graminea (Rodionenko) Rodionenko comb. nov. — Iris ser. Graminea Ro¬ 
dionenko, 1961, Poa Hpnc : 192. 

Typus: X. gramineum (L.) Klatt. (= Iris graminea L.). 

X. gramineum (L.) Klatt, 1872, Bot. Zeit. 30 : 500. — Iris graminea L., 1753, Sp. 
PI. : 39. 
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X. ponticum (Zapal.) Rodionenko comb. nov. — Irispontica Zapal., 1906. Consp. 
FI. Galiz. Crit. 1 : 191. 

Xyridion. Ser. 3. Ludwigia (Doronkin) Rodionenko comb. nov. — Iris ser. Lu- 
dwigia , Doronkin, 1990, Eot. >xypH. 75, 3 : 413. 

Typus: X. ludwigii (Maxim.) Rodionenko (= Iris ludwigii Maxim.). 

X. ludwigii (Maxim.) Rodionenko comb. nov. — Iris ludwigii Maxim. 1880, Bull. 
Acad. Sci. Petersb. 26 : 308. 

Sect. 2. Spathulae (Tausch) Rodionenko comb. nov. — Iris sect. Spathula Tausch, 
1823, Hort. Canalius, 1, [sine pag.]. — Iris subgen. Spathula (Tausch) Spach, 1846, 
Ann. Sci. Nat. ser. 3, 5 : 97. — Spathula (Tausch) Fourr., 1869, Ann. Soc. Linn. Lyon, 
nov. ser. 17 : 163. 

Typus: X. foetidissimum (L.) Rodionenko (= Irisfoetidissima L.). 

X. foetidissimum (L.) Rodionenko comb. nov. — Iris foetidissima L., 1753, Sp. 
PI. : 39. 


Ejiaro^apHOCTH 

B pa6oTe Ha# cTarbeH HeorjeHHMoe co^eHCTBHe 6mjio oica3aHO MHe C. C. Hkohhhko- 
bmm h H. A. MaxapoBOH. IIojib3yflCb cjiynaeM, Btipa^caK) hm rjiyboxyK) 6jiaro,napHOCTb. 
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SUMMARY 

The genus Xyridion (Tausch) Fourr. emend. Rodionenko is restituted and its Latin description is gi¬ 
ven. The genus includes two sections: Xyridion Tausch and Spathulae Tausch emend. Rodionenko, 
and comprises 19 species. A number of species, included in the genus by Klatt in 1872, are excluded, 
due to results of more recent research. 
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OJIOPHCTHHECKHE HAXO^KH 


YflK 582.347.12 


© H. B. Hepiu(m>eBa 

O HAXO^KE PE^KOrO JIHCTOCTEEEJIbHOrO MXA 
OLIGOTRICHUM ALIGERUM (. POLYTRICHACEAE ) 

HA nOJIYOCTPOBE KAMHATKA 

I. V. CZERNYADJEVA. ON THE RECORD OFTHE RARE MOSS OLIGOTRICHUM ALIGERUM 
(POLYTRICHACEAE) ON KAMCHATKA PENINSULA 

EoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-FIeTep6ypr, yji. FIpo<i>. IlonoBa, 2 
nociynmia 30.04.2004 

Oligotrichum aligerum Mitt. — bha, pacnpocTpaHeHHbiH npeHMymecTBeHHo b iojkhhx panoHax Boc- 
tohhoh A3hh h CeBepHOH AMepHKH, HanzjeH Ha ceBepe flanbHero BocTOKa, Ha n-OBe KaMnaTiea. npHBOflHT- 
cx KapTa pacnpocTpaHeHHH BHfla Ha TeppHTopHH Pocchh. 

KniOHeBbie cjiOBa: JiHCT0CTe6eJibHbie mxh, KaMnaTica, (jwopa, Oligotrichum aligerum. 

B xoae nojieBbix pa6oT 2002 r., a TaioKe o6pa6oTKH KOJiJieiojHH, coOpaHHoii b 2001 r. 
coTpy^HHueH KaMnaTCKoro (})njiHajia THxooKeaHCKoro HHCTHTyra reorpa^HH /JB O PAH 
O. A. HeprarHHOH, Ha n-OBe KaMnaTKa 6liji hbh^ch peflKHH h HHTepecHbiii bh a jihcto- 
CTeOejibHoro Mxa Oligotrichum aligerum Mitt. JI. H. CaBHH-JIioOHijKOH h 3. H. CMHp- 
HOBOH (1970) 3TOT BHfl AaBaJICJI RJ151 TeppHTOpHH COBeTCKOrO C()K)3a KaK npOBH30p- 
huh. BnepBwe jjjm Pocchh Oligotrichum aligerum npHBOjuuicJi JI. B. EapAyHOBbiM h 
B. JI. HepaaHueBoii (1982) ajix kwkhoh nacra npHMopcKoro Kpaa (c. KaMeHKa ^ajibHe- 
ropcKoro p-Ha h ropa CHOKHaa HyryeBCKoro p-Ha). no3AHee oh 6bui HaH^eH Ha kwkhhx 
KypHJibCKHx ocTpoBax — Ha o-Be HTypyn b OKpecraocTax nocejiKOB KypnjibCK, Pen^o- 
bo h EypeBecTHHK h Ha o-Be KyHaump b OKpecraocTax ByjixaHa MeHflejieeBa (Eapay- 
hob, HepAaHueBa, 1984). HeaaBHO 6buia ony6jiHKOBaHa HaxoflKa Oligotrichum alige¬ 
rum Ha caMOM ceBepHOM ocTpoBe KypnjibCKOH rp>mbi — o-Be napaMyump, ropa E6exo 
(Minami et al., 2001). npHBOAHM xapTy pacnpocrpaHeHHfl Oligotrichum aligerum b 
Pocchh c yneTOM jiHTepaTypHbix yKa3aHHH h AaHHbix aBTopa (pnc. 1). 3a npe^ejiaMH 
Pocchh bh# BCTpenaeTca Ha lore Boctohhoh A3hh (^InoHHfl, Ropes, ICman, TaiiBaHb, 
OHjiHnnHHbi), Ha 3ana£e CeBepHOH AMepHKH (EpHTaHCKaa KojiyM6iui, OperoH, AiiAa- 
xo, lOmiaji AjiacKa) h b MeKcmce (Lawton, 1971; Redfeam et al., 1986; Noguchi, 1987; 
Sharp et al., 1994). TaKHM o6pa30M, Ha KaMnaTKe Oligotrichum aligerum npoH 3 pacTaeT 
na ceBepHofi rpaHHue CBoero pacnpocrpaHeHiui, ochobhoh apean 3Toro BH^a jiokht b 
6ojiee K»KHbix umpoTax. 

nocKOjibKy paccMaTpHBaeMbiH bha HBJiaeTCH pe^KHM, npHBOAHM ero H3o6pa)KeHHe 
(pnc. 2) h onncaHHe. 

Oligotrichum aligerum Mitt., J. Linn. Soc. Bot. 8 : 48. 1864. 

Bha xapaKTepH3yeTca pwxjibiMH, 3ejieHbiMH ao 6ypoBaTbix AepHOBHHKaMH; npjiMo- 
CToaHHMH, npocTbiMH CTeOjuiMH 0.5 — 1.5 cm bwc. JlncTbH OTCTOjmjHe, KyzjpjiBbie b cy- 
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Phc. 1. KapTa pacnpocipaHeHHH Oligotrichum aligerum Mitt, b Pocchh. 

1 — c6opbi aBTopa, 2 — jiHxepaiypHwe aaHHbie. 

xom coctojihhh, 2 — 3 mm ,zpi.; H3 cjia6o BbipajKeHHoro BjiarajiHma pe3K0 cyjKeHbi b y3- 
KO-jiaHuerayK) 3aocTpeHHyio HenpocBenHBaiomyK) iuiacraHKy; KpaH jiHCTa cjia6o 3y6- 
HaTLIH Ao TOpOAHaTOro; aCCHMHJDIUHOHHbie IUiaCTHHOHKH Ha o6eHX CTOpOHaX IUiaCTHH- 

KH JIHCTa H 5KHJIKH COCTOHT H3 (2)4-8-KJieTOHHMX pflAOB, Ha CnHHHOH CTOpOHe JIHCTa 

npoTaraBaiOTCH non™ ao ocHOBaHH^. KneTKH njiacTHHKH jracTa b ero cpeAHeii nacra 
(9)12 — 16 mkm, OKpyrjio-KBaApaTHbie ao OBajibHbix, TOJicrocTeHHbie, no Kpaio nacTO 
nonepenHO nmpoKHe, bo BjiarajiHmHOH nacra npjiMoyrojibHbie, kopotko npjiMoyrojib- 
Hbie 25 — 45 mkm AJi-, no Kpaio Hacro KBaAparaue. KaMHarcKHe paereHmi He cnopoHoorr. 

Oligotrichum aligerum 6 jih 30 k k O. hercynicum (Hedw.) Lam. et Cand. h OTJiHnaeTCJi 
ot nocjieAHero xoporno Bbipa^ceHHbiMH accHMHJDnjHOHHbiMH iuiacTHHOHKaMH Ha cmiH- 
HOH CTOpOHe 5KHJIKH H IUiaCTHHKH JiHCTa, npOTHTHBaiOIAHMHCH HHOTAa nOHTH AO OCHOBa- 
hh si. Kpafi JiHCTa y Oligotrichum aligerum cjia6o3y6naTbiH ao ropoAnaToro npoTHB non- 
th uejibHoro y O. hercynicum. 

ripn cpaBHeHHH KaMnaTCKHx o6pa3UOB Oligotrichum aligerum c anoHCKHMH OTMena- 
iotch MeHbniHe pa3Mepw cTedjieii (0.5—1.5 npoTHB 2 — 4 cm), 6ojiee cjia6oe pa3BHTHe 
aCCHMHJMUHOHHbIX nJiaCTHHOHCK Ha CnHHHOH CTOpOHe JiHCTa, MeHee HCHa SI BbipaJKeH- 
HOCTb 3y6uoB Kpaa JiHCTa y KaMnaTCKHx pacTeHHH. 

IfeyneHHbie o6pa3Ubi: U,eHTpajibHaa KaMnaraa, OKpecraocra c. nynjHHO, p. Kam- 
KaH, IlymHHCKHe ropraie hctohhhkh, 54°07' c. in., 158°07' b. a., 1 IX 2001, O. Hep- 
HHTHHa; 3anaAHaa KaMnaTKa, Me>KAypeHbe p. EbiCTpaH-Eojibmaa b cpeAHeM TeneHHH h 
p. HanHJioBa, 53°05' c. in., 156°07' b. a-, 17 VIII 2002, H. HepiwAbeBa. 

Oligotrichum aligerum npoH3pacTaeT Ha o6Ha)KeHHbix, npeHMymecTBeHHO tjihhh- 
ctwx noHBax no o6onHHaM Aopor, Ha 6eperoBbix o6pbiBax, Ha MejiK03eMe cpeAH KaMHefi 
KaMeHHCTbix ocbineii. Ha KaMHarae oh OTMeneH TaKace Ha nepeyBJiajKHeHHOH nonBe no 
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Phc. 2. Oligotrichum aligerum Mitt. (LJeHTpajifeHaa KaMHaTKa, oKpecTHOCTH c. riymuHo, p. KauncaH, Ily- 
mHHCKHe ropjrme hctohhhkh, O. A. HepH^rHHa). 

a — o6iu;hh bh^, 6 — jihct, e — icpaii jiHCTa, z — cpe3 cpeOTeii Macro jiHCTa. MaciuTa6Haa jiHHeiiKa: a — 4 mm; 6 — 5 mm; 

e, z — 70 mkm. 

6epery TepMajibHoro py hbh. Ha KaMnaTice h CeBepHbix KypHJibCKHx ocipoBax bha co- 
6paH Ha BbicoTax 150—500 m HaA yp. m. (/taHHwe aBTopa h Minami et al., 2001), a b K)e c- 
hom npHMopbe — Ha BbicoTax 450 — 800 m HaA yp. m. (EapAyHOB, HepAaHijeBa, 1982). 
B ilnoHHH, Kax oTMenaeT A. Noguchi (1987), 3tot bha name Bcero BCTpeuaeTca Ha Bbi¬ 
coTax 1000 — 3000 m Ha# yp. m. B CeBepHoii AMepHKe, corjiacHO E. Lawton (1971), oh 
npoH3pacTaeT no BceMy BbicoraoMy npo<})HjiK) rop ao 1000, H3peAKo 1500 m HaA yp. m. 
3th AaHHbie no3BOjnnoT npeAnojioacHTb, hto ecjiH Ha ceBepHOH rpaHHije pacnpocipaHe- 
hhji Oligotrichum aligerum npoH3pacTaeT b jiecHOM nonce rop h b npeAropbnx, to b iohc- 
hwx pafioHax oh noAHHMaeTcn ao cyOajibnHHCKoro h ajibnHHCKoro noncoB. 

TaKHM o6pa30M, HaxoncAeHHe Oligotrichum aligerum b ceBepHOH nacra flajibHero 
BocToxa 3HaHHTejibHO pacniHpaeT npeACTaBJieHEw o ero apeane h noAnepKHBaeT cymeer- 
BOBaHHe TeCHbIX (JmopHCTHHeCKHX CBH3CH KaMHaTKH C paHOHaMH K)rO-BoCTOHHOH A3HH. 


62 





Ejiaro^apHOCTH 

Abtop Bbipa»caeT fiojibuiyio fijiaro/japHOCTb O. A. HepHarHHOH 3a npe^ocTaBJieHHWH 
MaTepHan. 

Pa6oTa BbinojiHeHa npn (J)HHaHCOBOH nojmepacice Pocchhckoid <j)OHAa (JiyimaMeH- 
TajibHbix uccjieflOBaHHH (rpaHT JSTs 03-04-49593). 

CnHCOK JIHTEPATYPbl 

Bapdyuoe JI. B., Hepdaui(eea B. JI. JlHCT 0 CTe 6 eJibHbie mxh fokhoid npHMopwi. Hoboch6hpck, 1982. 
205 c. 

Bapdyuoe JI. B ., Hepdauifeea B. JI. MaTepnanbi no (j)Jiope jmcTOCTeSejibHbix mxob fokhbix KypHJib- 
CKHX OCTpOBOB // CHCTCMaTHKO-(J)JTOpHCTHHeCKHe HCCJie^OBaHHH CnOpOBbIX paCTCHHH flaJIbHerO BoCTOKa. 

Bjia^HBOCTOK, 1984. C. 34—53. 

CaeuH-JIfoduifKau JI. M., CMupuoea 3. H. Onpe^ejiHTeJib JiHCT 0 CTe 6 ejibHbix mxob CCCP. Bepxormozi- 
Hbie mxh. JI., 1970. 824 c. 

Lawton E. Moss flora of the Pacific Northwest // Hattori Bot. Lab., Japan. 1971. 362 p. 

Minami Y, Okitsu S., Kanda H., Cherdantseva V. Ya ., Grishin S. Yu. Occurrence of bryophytes on Para- 
mushir Island, northern Kuriles, Far East Russia // Mem. Nat. Instit. Polar Res. 2001. Special Issue. N 54. 
P. 487—493. 

Noguchi A. Illustrated moss flora of Japan. Pt 1 // Hattori Bot. Lab., Japan. 1987. 242 p. 

Redfearn P. L., Wu Jr., Wu P.-C. Catalog of the mosses of China // Ann. Missouri Bot. Gard. Vol. 73. 
P. 177—208. 

Sharp A. J., Crum H., Eckel P. M. The Moss Flora of Mexico. New York, 1994. Pt 2. 1113 p. 


SUMMARY 

Oligotrichum aligerum Mitt. (. Polytrichaceae , Musci) is found for the first time on Kamchatka Pe¬ 
ninsula. It was earlier recorded mainly in more southern regions of the East Asia and the North Ameri¬ 
ca. Its illustration and the map of its distribution in Russia are provided. 
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npHBefleHbi aaHHbie o HaxoflKe HOBoro zuia PecnySnuKH Kapejina bhab Diapensia lapponica Ha o-Be He- 
MeuKHif Ky30B b Ohokckom 3ajiHBe Bejioro Mopa. 3 to MecTOHaxoacfleHHe BBJweTCB HaHSoJiee fohchmm b 
BOCTOHHOH OeHHOCKaHAHH. 

KjnoueBbie cjiOBa: Diapensia lapponica , apxnnejiar Ky30Ba, PecnySjiHKa Kapejina. 
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IIpeHMymecTBeHHO apKTHnecKHH aM<j)HaTJiaHTHHecKHH (no mhchhio HeKOTopwx hc- 
cjieAOBaTejien, apKToajibnHHCKHH uHpKyMnojrapHbm) noAyniKOBHAHbiH BeHH03ejieHbin 
KycTd^mvieKDiapensia lapponica L. aobojibho mnpoKO pacnpocTpaHeH b apKraqecKOH 
30He 3anaAHon nacra EBpa3HH (Ha boctok no p. 06b) h CeBepHOH AMepHKH. Bhc ApKTH- 
kh bha BCTpenaeTca b ropHbix cHCTeMax: b Annajianax (Ha ior no 44° c. hi.), b IIIoTJiaH- 
Ahh (56°40' c. hi.), b OeHHOCKaHAHH (b CKaHAHHaBCKHx ropax Ha ior ao 61° c. hi.) h 
Ha CeBepHOM Ypajie (Ha ior no 59° c. hi.), r no npHyponeH k ropHbiM TyHApaM h ropHone- 
coTyHApoBOMy noacy (Blakelock, 1951; Hulten, 1958, 1971; Ko6ejieBa, 1977; Pe6pn- 
craa, 1980; OeAopoB, 1981; Hulten, Fries, 1986; Gleason, Cronquist, 1991; Stace, 1991; 
Thieret, 2001). B ceBepHon nacra HopBeraH bha cnycxaeTca c rop nonra no ypoBiw mo- 
pa (Berg et al., 1990). 

Bo BpeMH (JmopncTHHecKoro o6cjieAOBaHra octpobob Ohokckoit) 3ajiHBa Eenoro 
Mopa HaMH 6biJio o6Hapy)KeHO paHee Hen3BecTHoe MecTOHaxoacAeHHe AaHHoro BHAa: 
Pecny6jiHKa Kapejiira, Kcmckhh p-H, apxnnejiar Ky30Ba, o-b HeMeijKHH Ky 30 B, 3a- 
naAHbin xynoji, BopoHHHHO-JiHiiiaHHHKOBaa KaMeHHCTan TyHApa, 23 VIII 2002, M. Pii- 
rainen, JSfe 5044. Co6paHHbie o6pa3ijbi xpaHHTCfl b rep6apnH yHHBepcHTeTa r. XejibCHH- 
kh (H), AySjieTbi nepeAaHbi b rep6apHH EoTaHHnecKoro HHCTHTyra hm. B. JI. KoMapo- 
Ba (EHH) PAH (LE) h HHCTHTyTa jieca Kapejibcxoro HIJ, PAH, r. neipo3aBOACK (PTZ). 
3to nepBbiii cjiynan HaxoAKH BHAa b Kapejinn. 

Bha 6bui o6Hapy»ceH Ha ocTpoBe Ha BTopoM no BbicoTe xynojie (100 m HaA yp. m.) 
Ha OTMeTKe okojio 80 m HaA yp. m. Bcero Ha njiomaAH 0.5 ra 6bmo obHapyaceHO HecKOjib- 
ko acchtrob 3K3eMiuiapoB AHaneHCHH. /(peBecHO-KycTapHHKOBbiH apyc npeACTaBjieH 
eAHHHHHbiMH 3K3eMnjnipaMH Betula czerepanovii Orlova bbicotoh 1 — 1.5 m. B hch- 
bom HanoHBeHHOM noKpoBe AOMHHHpyeT Empetrum hermaphroditum Hagerup, BCTpe- 
naioTC 5i TaK5Ke Arctous alpina (L.) Niedenzu, Calluna vulgaris (L.) Hull, Festuca ovi- 
na L., Juncus trifidus L., Ledum palustre L., Loiseleuria procumbens (L.) Desv., Vacci- 
nium uliginosum L. h Vaccinium vitis-idaea L. Moxoboh noKpoB pa3BHT cjia6o, H3 jih- 
uiaHHHKOB HanGojiee o6njibHbi Alectoria nigricans (Ach.) Nyl., Cladina mitis (Sandst.) 
Mong., Cladonia amaurocraea (Florke) Schaer., C. bellidiflora (Ach.) Schaer., C. cocci- 
fera (L.) Willd., C. floerkeana (Fr.) Sommerf., C. gracilis (L.) Willd. subsp. gracilis , 
C. pleurota (Florke) Schaer., C. squamosa (Scop.) Hoffm., C. uncialis (L.) F. H. Wigg. 
subsp. uncialis , Cetraria muricata (Ach.) Eckfeldt, Flavocetraria nivalis (L.) Kamefelt 
et Tell. PacTHTejibHOCTb no BHeuiHeMy o6jiHKy h cocTaBy HanoMHHaeT pacraTejibHOCTb 
ropHbix TyHAp, uinpoKO pacnpocTpaHeHHbix ceBepHee b MypMaHCKOH o6ji. h ocTajibHbix 
nacTHx OeHHOCKaHAHH (acc. Diapensia-Loiseleuria-Empetrum no: Kalliola, 1938; Loi- 
seleurio-Racomitrietum no: KopojieBa, 1990, h t. n.). 

MecTOHaxo^cAeHHe AnaneHCHH b Kapejinn (64°57' c. hi., 35°9' b. a.) HBJiaeTca Han- 
6ojiee iohchbim b Boctohhoh OeHHOCKaHAHH h otctoht 6ojiee hom Ha 200 km k iory ot 
6jiH»caHuiHx MecT npoH3pacTaHH5i BHAa b MypMaHCKOH o6ji. (KaHAajiaKincKHe ropbi h 
p. TyMna) h Ohhjmhahh — xp. MaaHcejibKH b npeAenax 6Horeorpa(j>HHecKOH npoBHH- 
Uhh KyycaMO (noapKOBa, 1959; Kalliola, 1965; PaMeHCKan, 1983). 

MecTOo6HTaHHe AHaneHCHH npeACTaBjraeT co6oh o6pa6oTaHHbiii jicahhkom cjier- 
Ka BbinyKJibiH «6apaHHH jio6». B pa3Hbix nacTUx AaHHoro MecTOo6HTaHH5i Ha orapbi- 
Tbie cxajibi, rojibie hjih noKpbiTbie tojibko jiHuiaiiHHKaMH, npHXOAHTca ot 20 ao 50 % no- 
BepxHOCTH. Jl naneHCHK) nacTO othocht k xhoho^oOhbim BHAaM (Bliss, 1956, h ap). 
Mohcho c 6ojibiHOH AOJieii yBepeHHOCTH npeAnojioacHTb, hto b 3HMHee BpeMn cHer H3 
o6Hapy>KeHHoro MecTOo6HTaHHH CAyBaeTca nonra nojiHOCTbio, hto npen^TCTByeT pa3- 
paCTaHHIO XHOHO(J)HJIbHbIX BHAOB H C03AaeT He 3aHHTOe APyrHMH BHAaMH COCyAHC- 
TblX paCTeHHH npOCTpaHCTBO, HTO nOJIOHCHTeJIbHO CKa3bIBaeTCH Ha BbDKHBaHHH AHa¬ 
neHCHH. 


64 



B ycjiOBHHx MypMaHCKOH o6ji. AnaneHCHfl 3aijBeTaeT oGbihho bo 2—3-h AeicaAe 
hiohh, i^BeTeHHe aahtcji okojio AByx He^ejib, b xojioahbic roABi oho mohcct pacTflHyTBCJi 
AO Mecaija (AH^peeBa h AP-, 1984). B HauieM cjiynae AHaneHCKH HaxoAHJiacb b ctbahh 
UBeTeHM eme b KOHije aBrycTa, hto mbi CBH3biBaeM c hccctkhmh KjiHMaraHecKHMH ycjio- 
BHHMH o6Hapy3KeHHOIX) MeCTOo6HTaHHH KaK B 3HMHee BpeMfl (BepOHTHOe OTCyTCTBHe 
CHe^cHoro noKpoBa, chabhbic BeTpw), Tax h b nepHOA BereTaijHH (oxna^aiomee bjihh- 
HHe boahbix Macc Bejioro Mops). 

Cne^yeT otmcthtb, hto apxnnejiar Ky30Ba AaBHO H3BecTeH xax mccto, r^e b H30- 
JiHpoBaHHbix h HaH6ojiee k)>khbix TOHKax paBHHHHOH nacra cbohx apeajiOB BCTpena- 
iotch TaxHe ceBepHbie bhabi, xax eBponeHCKO-BOCTOHHOceBepoaMepHKaHCKHH apicro- 
ropHOTyHApoBbiH Carex bigelowii Torr. ex Schwein., AnpicyMnojDipHBie apKToajibriHH- 
CKHe Juncus trifidus L. h Loiseleuria procumbens (L.) Desv. (Bergroth, 1898; Erkamo, 
1947). OcTpoBa ocboGoahjihcb ot nocjieAHero noKpoBHoro ojie/^eHeHHa b Hanajie ajuie- 
pe^CKoro noTenjieHEw rojioijeHa 11 600—11 500 jieT Ha3aA- IlecKH, OTJioHceHHBie Ha 
ocTpOBax Ha OTMeTKax 70—80 m HaA yp. m., cBHAeTejiBCTByioT, hto BepxHHe otmctkh 
OCTpOBOB HHKOr^a He nOKpbIBaJIHCb BO^aMH B nepHOA MOpCKHX TpaHCipeCCHH H Bee 
BpeMH 6bijih noKpbiTbi accoijHaujDiMH TyHApoBoro rana (/Jcmhaob, 2002). 3 BbimeHa3- 
BaHHbix BH^a, a tbktk e AHaneHCHfl, B AaHHOM nyHKTe hbjwiotch, no-BHAHMOMy, pejiHKTa- 
MH n03AHeJieAHHKOBBH. 

B Pocchh AHaneHCHfl pacnpocTpaHeHa cnopaAHHHO h b Pecny6jiHKe Komh h Myp¬ 
MaHCKOH o6ji. OTHeceHa k HHCJiy bhaob c coKpamaiomeiicfl hhcjichhoctbio, HyacAaio- 
mHxca b cbh3h c 3 thm b 6HOJiorHHecKOM HaA3ope (KpacHaa..., 1998, KpacHaa..., 2003). 
Be3ycjioBHO, bha HyacAaeTca b oxpaHe h b KapejiHH h aojihcch 6bitb BHeceH b HOByio pe- 
AaKAHio pecnyGjiHKaHCKOH KpacHOH KHHra. 
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SUMMARY 

Diapensia lapponica is reported for the first time for the Republic of Karelia from Nemetskiy 
Kuzov Island in the Onega Bay of the White Sea. The locality is the southernmost one known in East 
Fennoscandia. 
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npHBe^eHbi cBe,aeHH5i o MecTOHaxo^eHHJix 10 hobbix h 9 peflKHX ^jui (|)jiopbi PecnydJiHKH TaxapcraH 
bhujob cocy/mcTbix pacTeHHH. H3 hhx 10 — aflBeHTHBHbie pacTeHHa. 

RjiFoneBbie cjiOBa: cjmopHCTHHecKHe HaxomcH, cocyzmcTbie pacxeHHJi, TaTapcTaH. 

B xo,zte 6oTaHHHecKHX 3KCKypcHH 2000 — 2002 rr. h onpeAejiemifl cfiopoB npouiJibix 
JieT BBmBJieHbi HOBbie aji* PecnyOjiHKH TaTapcTaH (PT) bhabi cocyAHCTbix pacTeHHH h 
HOB bie MeCTOHaXO^CAGHHa p^Aa peAKHX BHAOB. Ha3BaHHH pacTeHHH npHBOAATCH B COOT- 
BeTCTBHH co cboakoh C. K. HepenaHOBa (1995). HoBbie ajia PT bham pacTeHHH OTMene- 
Hbi 3Be3AOHKOH (*). 06pa3Ubi xpaHHTca b repOapHH Ka3aHCKoro rocyAapcTBeHHoro yHH- 
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BepCHTeTa (KAZ), AySjiHKaTbi nepeAaHbi b EoTamiqecKHH hhcthtyt hm. B. Jl. KoMapo- 
Ba (EHH) PAH (LE). 

*Acroptilon repens (L.) DC. Ka3am>, otkoc AaM6bi y JleHHHCKoro MOCTa, ra30H, 
1 VII 1999. 

CTenHOH bha, pacnpocTpaHeHHHH ot nepeAHeii A3hh ao MoHrojiHH, 3axoA*niJHH Ha 
ior EBponeHCKOH Pocchh h 3ana^HOH Ch6hph. B rpamiijax ocHOBHoro apeajia — 3jio- 
cTHbiii copHUK. B cpeAHen nojioce Pocchh — 3aHOCHoe pacTeHHe (HepenaHOB, 1994). 
KapaHTHHHbiH bha. 06Hapy>KeHHafl rpynna pacTeHHH Ha6jnoAaeTca eaceroAHO, pa3pac- 
TaeTcn He3HaHHTenbHO. 

Cephalanthera rubra (L.) Rich. PT, TeTiomcKHH p-H, KnjibAioiiiCKoe jiecHHnecTBO, 
kb. 60, Ha cTapoh rpyHTOBOH Aopore b AySo-JinnHUKe chbitcbom, 20 VI 2001. 

EBpo-ioro3anaAHoa3HaTCKHH jiecHOH bha, 3aHeceHHbiH b KpacHyio KHHry PCOCP 
(1988). HanAeHO 7 UBeTymnx oco6eii Ha 30-MeTpoBOM ynacTKe uinpoKOH JiecHOH ao- 
porn. PacTeHHH BCTpenaiOTCH no o6ohhhc h Ha caMOH Aopore, noA nojior Jieca He 3a- 
xoa«t. 

Bcero Ha TeppHTopHH TaTapcTaHa 3aperHCTpHpoBaHO 10 MecTOHaxo>KACHHH BHAa, 
6oJibuieH nacTbio b JlecHOM (Ka3aHCKOM) 3aBOJi>Kbe h b npeABOJDKbe (PoroBa, OapAee- 
Ba, 1995). 

*Chondrilla graminea Bieb. npHropoAHaa 30Ha r. Ka3aHH, necnaHbiH otkoc 3anaA- 
HOH 3KCn03HU,HH K 5K.-A- HaCbinH MOKAy CTaHIJHflMH HOBOe ApaKHHHO H BoCTOHHblH 

napK, 6 X 1999. 

Dhacmhk CTenHOH 30Hbi Boctohhoh EBponbi. Bha npnyponeH k necnaHbiM noHBaM, 
BCTpenaeTca KaK b npnpoAHbix, TaK h b aHTponorenHbix 6noTonax (JleoHOBa, 1989). Cy- 
mecTBeHHoro yBejinnenHa njioraocTH oGHapyaceHHOH nonyjunjHH hjih 3aHHMaeMOH eio 
ruionjaAH He nponcxoAHT, xot sl ceMeHHoe pa3MHO>KeHHe pacTeHHH B03M05KH0, nocKOJib- 
Ky o6Hapy»ceHbi Mop<j)OJiorHHecKH HopMajibHbie ccmjihkh. 

Corallorhiza trifida Chatel. BoJDKCKO-KaMCKHH 3anoBeAHHK, PaH(j)CKHH ynacTOK, 
kb. 135 (HOBaa TeppHTopna), Ha c(J>arHOBOH cnjiaBHHe 6jih3 boabi, 14 VI 2001. 

Cy6ijHpKyM6opeajibHbiH bha. Ha TeppHTopHH PT 6mjio h3bcctho oaho MecTOHa- 
xoacAeHHe b 1969—1974 it., TaioKe b Pan^cKOM ynacTKe 3anoBeAHHKa, rAe b Hacroamee 
BpeMH HaiiTH bha He yAaeTca. Bo bhobb oGHapyaceHHOH nonyjumHH 6buio 6 ijBeTyinHx 
pacTeHHH. 

*Dactylorhiza traunsteineri (Saut.) Soo. BojDKCKo-KaMCKHH 3 anoBeAHHK, PaH(J>- 
ckhh ynacTOK, kb. 70, Ha c(J>arHOBOH cnjiaBHHe, 23 VI 2002. 

EBponencKHH bha nepexoAHbix h hh3hhhkix c<j)arHOBbix 6ojiot, 3aHeceHHbiH b Kpac- 
Hyio KHHry PCOCP (1988). J\jvl Bon^ccKO-KaMCKoro Kpaa JI. B. ABepbUHOBbiM (1990) 
He yKa3biBaeTcn, ho H3BecTeH, b nacTHOcra, c TeppHTopHH Mapnii 3ji (KpacHaa..., 1997). 
B 3anoBeAHHKe peAOK. 

Equisetum ramosissimum Desf. Ka3aHb, nycTbipb okojio yji. TaBpHJiOBa, Ha HaMbiTOM 
penHOM necKe, 11 VII 2002. 

TojiapKTHHecKHH bha 30Hbi cTenen h nojiynycTbiHb. B 6ojiee ceBepHbie paiioHbi pac- 
npocTpaHaeTca no necKaM, ocoOeHHO no )k.-a. HacbinuM (TybaHOB h AP-, 2002). Ha Tep- 
pHTopHio PT npoHHKaer no aojihhc p. Bourn, OTKyAa 6bui H3BecTeH no eAHHHHHbiM Ha- 
xoAKaM (EaKHH h AP-, 2000). HaHAeHHaa b r. Ka3aHH rpynna pacTeHHH b 2003 r. 3aHHMa- 
jia njiomaAb okojio 100 m 2 . Bha peKOMeHAOBaH k 3aHeceHHio b KpacHyio KHHry Pocchh 
(K pacHaa..., 2000). 
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Gagea granulosa Turcz. BojmcKO-KaMCKHH 3anoBeAHHK, CapajiHHCKHH ynacTOx, 
kb. 56, onyuiKa nmpoKOJiHCTBeHHoro Jieca, 25 IV 2002; AanHbie ynacTKH b npnropoAe 
Ka3aHH y )k.-a. CTaHijHH JlarepHaa, 28 IV 2002. 

CeBepoBOCTOHHoeBponeHCKo-CHGHpcKHH bha, npeflCTaBJieHHMH b cpeAHeii nojio- 
ce EBponeiiCKOH Pocchh oTAejibHbiMH peAKHMH nonyjiai^HHMH (TyGaHOB h AP-, 2002). 
C TeppHTopHH PT 6 biji H3BecTeH no TpeM HaxoAKaM (EaKHH n AP-, 2000). B 3 anoBeAHH- 
Ke o6Hapy)KeHa KypraHa miomaAbio okojio 8 kb. m. Ha AanHbie ynacTKH bha 3aHeceH 
C «TOp(J)OM» C CeBepHbIX TeppHTopHH n BeAeT ce6« KaK COpHflK. 

*Galega officinalis L. PT, KaMCKO-ycTbHHCKHH p-H, nycTbipb y Aep. Eojibinne Kjm- 
Ph,21 VI 2001. 

EBpo-cpe^H3eMHOMopcKHH onymenHO-jiyroBOH bha (BacnjibeBa, 1987); b cpe^HeH 
nonoce EBponencKon Pocchh KyjibTHBHpyeTca b xanecTBe xopMOBoro pacTeHM. Han- 
AeHHbie pacTeHHH o6pa3yiOT no nycTbipaM Boxpyr AepeBHH o6uiHpHbie 3apocjiH cob- 
MecTHO c Onobrychis viciifolia Scop. 06a BH/ja — 6erjieijbi H3 xyjibTypbi. 

Iris hungarica Waldst. et Kit. PT, AjibMeTbeBCKHH p-H, y onyniKH cocmnca Ha Bep- 
uiHHe ocTenHeHHoro cKJiOHa (HaA BOAOxpaHHjinmeM) 6jih3 ceBepHOH rpaHHijbi r. Ajib- 
MeTbeBCKa, 17 V 2002. 

Mo)KeT paccMaTpHBaTbca xax BocTOHHbiH no^BHA I. aphylla L., peKOMeHAyeMoro 
k 3aHeceHHio b KpacHyio KHHry Pocchh (KpacHaa..., 2000) — subsp. hungarica (Waldst. 
et Kit.) Hegi. B TaTapcTaHe Ha EyryjibMHHCKOH B03BbimeHHOCTH HaiiAeH BnepBbie 
(3^ecb pacnpocTpaHeH /. pumila L.); cnmaeTca pe/jKHM bhaom iora TaTapcxoro lIpeA- 
bojokba; ecTb cTapoe yxa3aHHe Ha Haxoflicy BH^a Ha ceBepHOM 6epery p. KaMbi (EaKHH 
h AP-, 2000). B Bonro-YpajibCKOM peraoHe yxa3biBaeTC5i TOJibKO j\iiz IIpeABOJDKbfl 
(njiaKCHHa, 2001). 

Laserpitium prutenicum L. PT, EaBJiHHCKHH p-H, onyunca Jieconojiocbi b 2.5 km k ce- 
Bepy ot c. CajiHxoBO, 21 VII 2000. 

EflHHCTBeHHaa HaxoAxa BH^a Ha TeppHTopHH coBpeMeHHOH PT 6biJia c^enaHa b 3a- 
na^HOH Hacra JlecocTenHoro 3aBOjm bh b KOHije XIX b. (Korshinsky, 1898). 

*Nicandra physaloides (L.) Gaertn. PT, 3ejieHOAOJibCKHH p-H, noc. Ca/jOBbiH, ra 30 H 
Ha TeppHTopHH jxQHjjpapusL, 23 VIII 2000. 

PoAHHa BHAa — lOacHaa AMepnxa; KaK copHflK h Geraeij H3 KyjibTypbi pacnpo- 
CTpaHeH b pa^e yMepeHHO-Tenjibix paiioHOB EBpa3HH. B EBponeiicKOH Pocchh BCTpe- 
naeTCfl peAKO h cahhhhho (IIoflpKOBa, 1981). EAHHCTBeHHbiH oGHapyaceHHbiH 3 K 3 eMn- 
JMp 3TOTO OAHOJieTHHKa B KOHIje aBiyCTa AOCTHraJI BbICOTbl 65 CM, o6HJIbHO IJBeJI H 
njiOAOHOCHJi. CeMeHa, ohcbhaho, 6bniH 3aHeceHbi c ra30HHOH cMecbio. 3<f)eMe- 
pO(J)HT. 

*Nigella damascena L. PT, 3ejieHOAOJibCKHH p-H, noc. CaAOBbiH, ra 30 H Ha TeppHTo¬ 
pHH ACHApapna, 23 VIII 2000. 

PoAHHa BHAa — CpeAH3eMHOMopbe; THnoBOH noABHA KyjibTHBHpyeTca b caAax h 
napKax h hhotab AHHaeT (IljBejieB, 2001). 06Hapy>KeHHbie HaMH pacTemra hmcjih 6e- 
Jibie UBeTKH, npn 3tom 6jieAHO-rojiy6bie rwraa b ocHOBaHHH namejiHCTHKOB npoflBH- 
JiHCb nocjie cyniKH rep6apH«. CeMeHa, ohcbhaho, 6hjih 3aHeceHbi c ra30HHOH CMecbio. 
3(J>eMepo(J)HT. 

*Orobanche coerulescens Steph. PT, EaBJiHHCKHH p-H, H3BecTH«KOBO-MeprejiHCTbiH 
ckjioh k»khoh 3Kcn03HUHH xojiMa b 3.5 km k ceBepy ot c. CajiHxoBO, 21 VII2000; Ey- 

TyjIbMHHCKHH p-H, OCTenHeHHblH Bbl6HTbIH CKJIOH K)rO-3anaAHOH 3KCn03HAHH AOJIHHbl 
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npHTOKa p. flbiMKa y c. Cnaccxoe, 17 VII2002. PacTeHHH c >KejiTOBaTO-6ejibiMH ijBeTKa- 
mh — var. albiflora O. Kuntze. 

Apeaji BH/ja oxBaTbrnaeT CTenHyio h OTnacra JiecocTeimyio 30Hbi ot CpeAHeii EBpo- 
nbi a o flajibHero BocTOKa. IIapa3HTHpyeT Ha nojibnmx. Pa3H0BHAH0CTb c OejiOBaTbiMH 
UBeTKaMH xapaKTepHa rjvl BOCTOKa EBponeHCKOH Pocchh (IjBejieB, 1981). B Bojiro- 
YpajibCKOM peraoHe h IIpeABOJDKbe — peAKHH bha (EjiaroBemeHCKHH, PaxoB, 1994; 
IIjiaKCHHa, 2001). B PT no EyryjibMHHCKOH B03BbiuieHH0cra npoxoAHT ceBepHaa rpaHH- 
Usl apeajia. 

*Orobanche elatior Sutt. PT, EyryjibMHHCKHH p-H, ocTenHeHHbm Bbi6HTbiH ckjioh 
K)ro-3anaAHOH 3Kcno3HijHH npHTOKa p. flbiMxa y c. Cnaccxoe, 17 VII 2002. 

EBpa3naTCKHH jiecocTenHOH bha, HepeAKHH b Bojiro-YpajibCKOM pernoHe (ILiax- 
CHHa, 2001). HaiiAeHo 6ojiee 20 OTijBeTaiomHx pacTeHHH. IIapa3HTHpyeT Ha Centau- 
rea scabiosa L. B PT no EyryjibMHHCKOH B03BbimeHHOCTH npoxoAHT ceBepHaa rpaHH- 
1X3. apeajia. 

*Oxybaphus nyctagineus (Michx.) Sweet. IIpHropoAHafl 30Ha r. Ka3aHH, otkoc 
tk .- jx - Hacbinn Me)KAy CTaHijHflMH HoBoe ApaKHHHo n Boctohhmh napx, 11 VIII 2000. 

CeBepoaMepHKaHCKHH bha. KyjibTHBHpyeTca b 3anaAHoii EBpone, rAe AHnaeT 
(IIlHmKHH, 1936), h 6biBniHx cobctckhx pecny6jiHKax CpeAHen A3hh (HepenaHOB, 
1995). B Pocchh — 3aHOCHoe pacTeHHe, BCTpenaiomeecji no >k.-a- Hacbin^M h copHbiM 
MeCTaM; H3BeCTHbI HaXOAKH B EpHHCKOH, EeJirOpOACKOH, BopOHOKCKOH, KaJiy)KCKOH, 
KypcxoH, TyjibCKOH o6jiacTflx (ManopoB, jihhh. coo6m.), b PecnyGjiHxe Mopaobhh 
h YAMypTHH (TyraHaeB, IIy3bipeB, 1988). HaHAeHHaa rpynna pacTeHHH Ha6jnoAaeTC« 
oxeroAHO Ha oahom MecTe, ho njiOTHocTb nonyjnnjHH h 3aHHMaeMan eio njiomaA*> cy- 
mecTBeHHo pa3JiHnaiOTCH no roAaM. 

Phalacroloma septentrionale (Fern, et Wieg.) Tzvel. IIpHropoAHaji 30Ha r. Ka3aHH, 
ckjioh 3anaAHOH 3Kcno3HijHH y 5K.-A* ct. HoBoe ApaKHHHo, 11 VIII 2000; PT, 3ejieH0- 
AOJibCKHH p-H, 3ajie>Kb b 2 km k ioro-3anaAy ot c. Ehuihh, 19 IX 2002. 

CeBepoaMepHKaHCKHH bha, HaTypajiH30BaBniHHca bo mhothx paiiOHax JiecocTenHOH 
30hm EBponeHCKOH Pocchh, rAe npoH3pacTaeT Ha OTKpbiTbix ynacncax (LfcejieB, 1994). 
H3 PT H3BecTeH no AByM HaxoAKaM b nojioce uiHpoKOJiHCTBeHHbix jiecoB IIpeABOJDKbfl 
h JlecHoro 3aBOJDKba (EaKHH h AP-, 2000). /(jih nojiocbi noATaeacHbix JiecoB OTMeneH 
BnepBbie; xoth oGHapyaceH 3Aecb b oraocHTejibHO Gojibuiom KOJinnecTBe, ohcbhaho — 
3<J)eMepo<j)HT. 

Salix phylicifolia L. BojDKCKO-KaMCKHH 3anoBeAHHK, PaH<f)CKHH ynacTOK, kb. 135 
(HOBaa TeppHTopna), Ha c<j)arHOBOH cimaBHHe, 14 VI2001; TaM ace, kb. 119, Ha c<j)arHO- 
boh cnjiaBHHe, 26 VI 2001. 

EBponeHCKHH 6opeajibHbiH bha, HaxoA^utHHCH b peraoHe Ha ioechoh rpaHHije apea¬ 
jia; npHyponeH k c(J)arHOBbiM Top<j)flHHKaM h cnjiaBHHaM, peAOK (EjiaroBemeHCKHH, Pa- 
kob, 1994; EapaHOBa, 2000). flo nocjieAHero BpeMeHH c TeppHTopHH PT He 6biJio koh- 
KpeTHbix AaHHbix o MecTOHaxo>KAeHHJix BHAa. IIomhmo 3anoBeAHHKa, S. phylicifolia 
npoH3pacTaeT Ha TeppHTopHH naMUTHHKa npHpoAM «HjibHHCKan 6ajixa» (3ejieHOAOJib- 

CKHH p-H). 

*Scleranthus perennis L. ITpHropoAHaa 30Ha r. Ka3aHH, BepuiHHa xoJiMa y hc.-a. 
ct. HoBoe ApaKHHHo, 17 VI 1997. 

EBpo-cpeAH3eMHOMopcKHH onymenHO-JiyroBOH bha, npHyponeHHbiH k necnaHbiM 
noHBaM, b cpeAHeii nojioce Pocchh peAOK (Ty6aHOB h ap*, 2003). IjHTHpoBaHHbiii o6pa- 
3en, npeACTaBjieH oahhm 3K3eMnjrapoM, coGpaHHbiM CTyAeHTaMH bo Bpem nojieBoii 
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npaKTHKH. IIo-BjmHMOMy, b HacToamee BpeMfl 3 to caMoe boctohhoc MecTOHaxo^cAeHHe 
BH^a B PoCCHH. 

Typha laxmannii Lepech. PT, AjibMeTbeBCKHH p-H, oSBOAHeHHaa b BeceHHHH nepHOA 
3anaAHHa b aojihhc p. ilMaimca bIkmk iory ot Aep. Bepe30BKa (p^aom c He^TeKanaji- 
koh), 18 VII 2000. 

3 paHee H3Becrabie HaxoAKH BHAa Ha TeppHTopHH PT cAejiaHbi Ha Oeperax KyiiObi- 
meBCKoro BOAOxpaHHJiHma (JleoHOBa, 1976; nanneHKOB, 1985). HoBaa HaxoAKa c crrpo- 
tob ByryjibMHHCKOH B03BbimeHH0CTH npHyponeHa k 3aconeHHbiM SnoTonaM, bo3hhk- 
hihm 3Aecb rjiaBHbiM o6pa3CM b cbh3h c He(j>TeAo6biHeH. rinomaAb 3apocJieH poro3a co- 
CTaBJiHJia okojio 30 m 2 ; 3Aecb ace oSHapyaceHa Spergularia salina J. et C. Presl, BnepBbie 
HaHAeHHan b 3tom paiiOHe b 1995 r. (Chthhkob, 1996). IIo-BHAHMOMy, o6a BHAa aa* 
TeppHTopHH TaTapcTaHa cneAyeT cnmaTb aABeHTHBHbiMH. 


BjiaroAapHOCTH 
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SUMMARY 

19 species of vascular plants new and rare to the flora of Tatarstan (Russia) are reported, 10 of 
them being alien. 


YJX iK 582.542.2 


Eot. acypH., 2005 r., t. 90, N° 1 


© H. A. HecTepoBa 

O HAXOXflEHHH SCIRPUS LINEOLATUS ( CYPERACEAE ) 
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Oaxc (42374) 31-3-78 
Teji. (42374) 31-3-65 
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riocTymuia 26.03.2004 

Coo6maeTCH o nepBon Haxo^Ke npeHMymecTBeHHo flnoHo-TanBaHbCKoro ocTpoBHoro Bwma Scirpus li- 
neolatus b Chxot3-Ajihhckom rocyzjapCTBeHHOM npnpo^HOM 6noc(J)epHOM 3anoBeflHHKe. 

KjiioHeBbie cnoBa: (jwiopHCTHHecicaji HaxoflKa, Chxot3-Ajihhckhh rocy^apCTBeHHbin npHpo^Hbin 
6noc(})epHbiH 3anoBe^HHK, Scirpus lineolatus. 

Scirpus lineolatus Franch. et Savat., npeHMymecTBeHHo anoHO-TaHBaHbCKHH ocrpo- 
bhoh bha, 6biJi BnepBbie b Pocchh HaH^eH b 03. HnoHCKoe 6 jih 3 noc. TepHen IIpHMop- 
CKoro Kpaa B. H. BopoimuioBbiM (1982). IIo3AHee 6bina onyGjiHKOBaHa 3KOJioro-reo- 
rpa(j>HHecKafl xapaKTepncTHKa BH^a h onpe^ejicHO ero hhcjio xpomocom (Ko^ccbhhkob 
h AP-, 1986) b pe3yjibTaTe noBTopHbix c6opoB 3Toro BH^a Ha 03. ilnoHCKoe. HoBoe 
MecTOHaxo^cAeHHe S. lineolatus b MaTepHKOBOH nacra A3HaTCKoro KOHTHHeHTa 6biJio 
oGHapy^ceHO hbmh b ceHTfl6pe 2002 r. b 03. ronyGHHHoe (cm. pncyHOK, /), Ha Teppn- 
TopHH CHXOT3-AjiHHCKoro 3anoBe,ztHHKa. 06a npHMopcKHX 03epa, AaBHO noTepaBHiHe 
CBH3b C MOpeM, flBJHIIOTCfl peJIHKTaMH MOpCKHX 3aJIHBOB H 6yXT H CJiyECaT y6e>KHmaMH 

pa3Hoo6pa3HOH bo^hoh cjwiopu, poACTBeHHOH (}>JiopaM 6onee kwkhbix pernoHOB. Pa- 
Hee K). A. flopoHHHa (1961) o6Hapy>KHJia 3^ecb pejiHKTOBbiH bh j\Isoetes asiatica. B pa3- 
Hbix nacTHX 03. rojiyGHHHoe BCTpenaioTCH pe^KHe j\jvl 3anoBe£HHKa bh^w pacTeHHH — 
Caulinia orientalis , Nuphar pumila, Hydrilla verticillata (HecTepoBa, 1994), bh^bi po- 
AOB Potamogeton , Myriophyllum , Utricularia, Sagittaria. 
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KapTa-cxeMa pafioHa Hccjie^oBaHHfl. 

1 — 03epa h cTapHUbi, 2 — TeppHTopaa Caxoia-AnaHCKoro 6aoc(j)epHoro 3anoBeaHHKa. 

03. ronySHHHoe pacnonoaceHo b aojihhc p. rojiyOHHHafl, b 30He TaK Ha3biBaeMbix 
npHMOpCKHX HH3KOpOCJlbIX AyOHflKOB, B K))KHOH HBCTH CHXOT3-AjIHHCKOrO 3anOBCAHH- 
Ka (Ha paccTOflHHH 500 m ot 6epera Mopa). 3 to npecHOBOAHoe ojiHroTpo(])Hoe o3epo c 
npeHMymecTBeHHo necnaHbiM h KpynHoraneHHHKOBbiM ahom. Ha Oeperax h Ha mcjiko- 
boa^x b 3toh nacTH 03epa oceAaiOT onaBnme jihctba h <J)parMeHTbi boahbix pacTeHHH. 
S. lineolatus npoH3pacTaeT BAOJib BOCTOHHoro 6epera 03epa, 3aH5rroro 3a6onoHeHHbiM 
onbxoBHHKOM. HeSojibinaa KypraHa oTMeneHa Ha rpaHHije ype3a boam, rAe S. lineolatus 
c oOhjihcm no rnKajie JJpyjxe copl accoijHHpyeT c Truellum sieboldii (sol) h Carex sp. 
Aajiee, Ha rnyOHHe 10—30 cm, HaMH oTMeneHbi cooOmecTBa c npeoGjiaAaHHeM S. li¬ 
neolatus (copl —3). B 3toh accoijHaijHH c oOhjihcm sol npHcyrcTByioT Potamogeton 
gramineus , Isoetes asiatica, Hydrilla verticillata, Myriophyllum spicatum, HHorAa 
BCTpenaercfl Scirpus tabernaemontani (copl). 

B nonyjwAHH npeoSjiaAaiOT BereTaTHBHbie oco6h 5. lineolatus 4 —10 (19) cm bwc. 
PacTeHHH pacceiwiOTCH npeHMymecTBeHHo c noMombio KopHeBHm, o6pa3ya bwth- 
HyTbie BAOJib 6eperoBOH jihhhh KypTHHbi, norpyaceHHbie b BOAy. Otmchcho He3HanH- 
TenbHoe KOJiHHecTBO reHepaTHBHbix noOeroB c pa3BHBaiomHMHCfl mnocicaMH, npen- 
MymecTBeHHO Ha 6epery. CeMeHHoe B03o6HOBJieHHe S. lineolatus noAaBJieHo, pa3BH- 
Tbie nnoAbi b KOJiocKax OTcyTCTBy iot ao myOoicoH oceHH (Ko5kcbhhkob, 1988). HoBoe 
MecTOHaxo^cAeHHe S. lineolatus CBHAeTejibCTByeT o BepoaraoM 6onee iimpoxoM pac- 
npocTpaHeHHH ototo BHAa Ha MaTepHKOBOH nacra ,I(ajibHero BocTOKa, neM 3 to cnma- 
nocb paHee. 


BjiaroAapHOCTH 
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SUMMARY 

The first record of Scirpus lineolatus in the Sikhote-Alin Reserve is reported. The second locality 
of this species, which is enlisted in the Red Data Book of Primorsky Krai (2002), was found in the ma¬ 
inland part of the Asian continent. The record suggests a possible wider distribution of the species in 
the mainland. 
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npHBOA«TCH HOBbie CBe/ieHHB o 17 BHflax cocy^HCTbix pacTeHHH (})jiopbi o-Ba napaMyurap (CeBepHbie 
KypHJibi). H 3 hhx 10 bh/job (Cimicifuga simplex , Euphrasia maximowiczii , Myosotis sylvatica , Lolium pere- 
nne, Orthilia secunda , Papaver microcarpum , Pedicularis lapponica , Ranunculus p alias ii, Rubia jesoensis , 
Taraxacum heterolepis) jxjm ocTpoBa yxa3breaiOTCJi BnepBbie; nun Acetosella vulgaris , Atriplex sub cor data, 
Bromopsis pumpelliana , Coeloglossum viride , Ledum decumbens , Spergula arvensis , Stellaria eschscholzia- 
na npHBO/urrcfl HOBbie rep6apHbie c6opbi, no^TBep*^aiouiHe hx npoH3pacTaHHe Ha ocTpoBe. 

KjnoneBbie cjioBa: (^jiopa, HOBbie bhaei, o-b napaMyuiHp, CeBepHbie KypHJibi. 

Bo (JmopHCTHHecKOM OTHomeHHH o-b IlapaMyuiHp mo)kho cnmaTB HanGojiee H3y- 
neHHBiM cpeflH octpobob CeBepHBix Kypmi. OAHaico 6onee AeTajibHbie nccjieAOBaHHJi 
OT^enBHBix ynacTKOB pacraTejiBHoro noKpoBa ocTpoBa npHHocflT GoTaHnnecKne HaxoA- 
kh, yBejiHHHBaiomHe hhcjio bhaob ero (Jmopbi, a Taioice yTOHHjnomne npeACTaBjieHHa 
o pacnpocTpaHeHHH p bhaob. B nepnoA c 1997 no 2003 r. HaMH 6buio njkraeAeHo reo- 
GoTaHHHecKoe oGcueAOBaHHe pacTHTeubHoro noKpoBa ceBepHOH nacra KypnjibCKoro 
apxnnenara, b tom hhc ne o-Ba riapaMyninp (pyKOBOAHTenb npoeicra C. K). rpmiiHH). 
H3yneHHe (])HToijeHOTHHecKoro pa3HOo6pa3na n CTpyiaypbi pacTHTeubHoro noKpoBa 
ocTpoBa ocymecTBJMJiocb AeTajibHO-npo<j)HJibHbiM n MapnipyrabiM mctoaom c peryjrap- 
hoh 3aKJiaAKOH pa30Bbix npoOHbix njiomaAOK, Ha KOTopbix cocTaBjnuincb reoGoTaHHne- 
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CKHe onHcaHHfl, opHeHTHpoBaHHbie Ha BbMBJieHHe noJiHoro BHAOBoro cocTaBa. Pe3yjib- 
TaTbi o6pa6oTKH rep6apHbix MaTepHajiOB h reoGoTaHHnecKHx onncaHHH no3BOJiHJiH HaM 
BHeCTH HeKOTOpbie AOnOJIHeHHH H yTOHHeHHH K H3BCCTHOH B HaCTOflmee BpeMH <j)JIO- 
pe o-Ba riapaMyiHHp (Kudo, 1922; BopoGbeB, 1956; Tatewaki, 1957; CocyzjHCTbie..., 
1985—1996). B paHee onyGjiHKOBaHHOH craTbe (BepxojiaT, rpHiHHH, 1999) BnepBbie 
Ana ocTpoBa hphboahtch HanGojiee ceBepHoe Ha ocTpoBax KypHJibCKOH rpnAbi mccto- 
HaxoKAeHHe Ilex rugosa F. Schmidt, KOTopoe OTOABHraeT rpaHHijy apeajia cyGTponn- 
necKoro poAa/Zex Ha 50° c. m. B AaHHOH cTaTbe Taioice nacranHo Hcnonb30BaHbi repGap- 
Hbie MaTepnajibi B. JO. EapxajioBa, coGpaHHbie bo BpeMU paGoTbi no MeacAyHapoAHOMy 
KypHJibCKOMy npoeicry (PacTHTenbHbiH..., 2002) b 2000 r. Ha3BaHH« bhaob npHBO^TCH 
corjiacHo CBOAKe «CocyAHCTbie pacTeHHa coBeTcxoro flajibHero BocToica» 
(1985—1996, t. 1—8). 

OcHOBHbie KOJineKTopbi — BepxonaT B. II. h Tphuimh C. K). CGopbi Bapxajio- 
Ba B. K). oroBapHBaioTca npn ijHTHpoBaHHH ero HaxoAOK b xaacAOM cjiynae OTAeJibHO. 

Acetosella vulgaris (W. D. J. Koch) Fourr. PacreHHJi coGpaHbi 21 VIII 2001 b Gmb- 
meM noc. IIoAropHoe Ha aHTponoreHHbix nmaicoBbix ynacTicax BAOJib npmajia h oko- 
jio aomob. rionyjiflijHfl >KH3Hecnoco6Hafl, MHoronHCJieHHaa, pacTeHM aKTHBHo UBeTyr 
h nnoAOHocHT. fljia CeBepHbix KypHJi bha yKa3biBajica, ho AOCTOBepHo H3BecTHbix to- 
nex cGopa He npHBOAHTca H3-3a OTcyrcTBHa 3pejibix miOAOB. J\jiz o-Ba ITapaMyninp npn- 
boahtca 6jih3xhh 3aHOCHbiH bha — Acetosella angiocarpa (Murb.) A. Love (I(BejieB, 
1989), KOTopbiH nacTO h AOBOJibHo oGnjibHo BCTpenaeTCH Ha aHTponoreHHbix ynacTxax 
ocTpoBa. Ot nocjieAHero BHAa A. vulgaris OTJiHHaeTca 3penbiMH njioAaMH, cboGoaho 
pacnojio^ceHHbiMH b oxonoijBeTHHxe h Jierxo BbinaAaiomHMH H3 Hero. IIlHpoxo pacnpo- 
CTpaHeHHblH B 060HX nOJiymapHHX COpHblH BHA, HCCOMHeHHO, flBJUHOmHHCfl 3aHOCHbIM 
Ha KypHJibCKHX ocTpoBax. 

Atriplex subcordata Kitag. Bha yxa3biBajica jjjiz ecex KypHJibCKHX octpobob, ho 
AOCTOBepHbie cGopbi HMeJiHCb TOJibKo c lO^CHbix KypHJi (HraaTOB, 1988). HaMH co¬ 
GpaHbi o6pa3ijbi 19 VIII 2003 b oxpecTHOCTax Gbramero noc. IIIenexoBO Ha necnaHOM 
ynacTxe cynpajiHTopajin b ycTbe pex UlenexoBXH h IIlHMoiop. HeoAHOKpaTHo bha na- 
GjnoAaJica Kax Ha oxotomopckom, Tax h Ha THxooKeaHCKOM no6epe>Kbflx ocTpoBa. Kpo- 
Me Toro, HMeiOTCfl 6onee paHHHe cGopbi B. HD. EapxanoBa c THxooKeaHCKoro noGepeacbii 
ocTpoBa, ho npeHMymecTBeHHo b BereTaraBHOM coctouhhh. 

Bromopsis pumpelliana (Scribn.) Holub. Bha nmpoxo pacnpocTpaHeH Ha pocchh- 
ckom ^ajibHeM BocToxe, Bxjnonan GjuDKaimiyio k KypmibcxHM ocTpoBaM io>XHyio nacTb 
n-OBa KaMHaTKa h o-b CaxajiHH (IIpoGaTOBa, 1985). B Hanajie XX b. c o-Ba IlapaMy- 
ttiHp 6bin onncaH Bromus paramushirensis Kudo (Kudo, 1922), ocTaBiHHHca HeacHbiM 
AJia pocchhckhx arpocTOJioroB H3-3a HeAOCTynHocTH repbapHbix MaTepnajiOB (U,BejieB, 
1976; IIpoGaTOBa, 1985). H. C. IIpoGaTOBa cnmajia, hto 3tot bha, «Bepo«THo, He npn- 
HaAJieacHT k Bromopsis pumpelliana» (IIpoGaTOBa, 1985 : 144). Bo3mo)kho, no 3toh 
npHHHHe nocneAHHH He yxa3biBajica eio ajw KypiuibCXHx octpobob. 

H3yneHHe B. HD. EapKanoBbiM rana Bromus paramushirensis («Paramushiru, Suri- 
bashi, n° 4889, Julio 27 1920, Y. Kudo»), xpamimerocfl b FepGapHH My3 ea XoxxaiiAcxo- 
ro yHHBepcHTeTa (SAPS), noKa3ajio HAeHTHHHOCTb ero pacreHHHM, othochmwm k Bro¬ 
mopsis pumpelliana subsp. arctica (Shear) Tzvel. B otjihhhc ot B. pumpelliana s. str. 
y pacTeHHH c KypHJibcxHx octpobob BJiarajinma hhjkhhx jihctbcb, Bepxi m noBepx- 
HOCTb JIHCTOBbIX njiaCTHHOK H KOJIOCKOBbie HeniyH GoJiee HJIH MeHee BOJIOCHCTbie (hhot- 
Aa rycTo), a He rouble. 
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Hanm cGopbi noATBepacAaiOT pacnpocTpaHeHHe B. pumpelliana Ha KypnnbCKHx oct- 
poBax. PacTeHHfl coGpaHbi Ha oxotomopckom (oKpecTHocra SbiBuiero noc. UlenexoBO, 
3aAepHOBaHHan necnaHaa AioHa cynpanHTopanH, Gnnace k cxanaM, 22 VIII 2003) h th- 
xooiceaHCKOM (oKpecraocTH ObiBinero noc. IIoAropHoe, pa3HOTpaBHbm Jiyr Ha boctoh- 
hom CKJiOHe, 4 VIII 2001) noGepeacbax. IIonynaijHH Manonncnemibie, npeACTaBne- 
hh pa3po3HeHHbiMH rpynnaMH h Aaace OTAenbHbiMH ocoGaMH. KpoMe ITapaMyninpa, 
3tot bha yKa3biBajica (xaK Bromus pumpellianus Scribn. var. arcticus Porsild) Taicace 
Ana o-Ba UlyMiuy (Tatewaki, 1957). 

Cimicifuga simplex (Wormsk. ex DC.) Turcz. HeoAHOKparao OTMenanca HaMH 
Ha njiaTOo6pa3Hbix ynacTKax 3ana#Horo OTpora ropbi UlenexoBa (noGepeacbe Oxot- 
CKoro Mopa, OKpecraocTH Gbramero noc. UlejiexoBo, 19 h 24 VIII 2003). ITonyjiaijHa 
npeACTaBJieHa oahhohhmmh pacieHHaMH hjih HeGojibuiHMH pa3po3HeHHbiMH rpynnaMH 
Ha pa3HOTpaBHbix nyroBHHax no loacHbiM h boctohhmm 3amnmeHHbiM CKJioHaM GyrpoB. 
Bn a rnnpOKo pacnpocTpaHeH Ha lore KaMHaTKH n Ha loacHbix KypHJibCKHx ocTpoBax 
(Ypyn, ITrypyn, KyHamnp, IIlHKOTaH, IIonoHCKoro, KDpHH, TaHtfmnbeBa), ho Ana (Jjjio- 
pbi o-Ba riapaMyninp h CeBepHbix Kypnn b ijenoM bha npHBOAHTca HaMH BnepBbie 
(cm.: JIy(J)epoB, CTapoAyGueB, 1995). 

Coeloglossum viride (L.) C. Hartm. PacTeHna coGpaHbi HaMH b OKpecTHOCTax Gbib- 
rnero noc. IIoAropHoe, Ha bwcokoh npHMopcKOH Teppace 21 VIII2001. HecKOJibKO ijBe- 
TymHx ocoGen Gbino HaHAeHO Ha cbipoM ynacTKe pycna creKaiomero co cioiOHa pynen- 
xa. Jlim o-Ba IlapaMyninp Coeloglossum viride H3BecTeH tojibko no cGopaM anoHCKHX 
GoTaHHKOB (Tatewaki, 1957), OTcyrcTByiomHX b OTenecTBeHHbix repGapnax, no3TOMy 
oh He noKa3aH Ha KapTe pacnpocTpaHeHHa (Bmuikh, 1996). Hanm o6pa3ijbi noATBepac- 
AaiOT npoH3pacTaHHe bha& Ha 3tom ocTpoBe. 

Euphrasia maximowiczii Wettst. Bha coGpaH HaMH Ha aHTponoreHHbix ynacTKax 
BOKpyr BepTOJieTHOH nnomaAKH r. CeBepo-KypHJibCKa (cGopw 22 VIII 2001). Tpynnbi 
UBeTymnx pacTeHHH BCTpenaiOTca Ha cbokhx, cjiaGo 3aAepHOBaHHbix ynacTKax. 3a- 
hochwh xapaKTep nonyjiaijHH He Bbi3bmaeT coMHeHHa. EnHacaHnrae MecTOHaxoacAeHHa 
3Toro BHAa yKa3biBajiHCb Ana kwkhwx panoHOB KaMnaTKH h o-Ba CaxajiHH, a ocHOBHaa 
nacTb apeana pacnonoaceHa b MaTepHKOBOH nacTH ^ajibHero BocToxa (HBaHHHa, 1991). 
B nocjieAHee BpeMa bha coGnpanca B. K). EapxanoBbiM Ha ocTpoBax MaTya h CHMy- 
ninp, rAe oh Taxace aBJiaeTca 3aHOCHbiM h npHyponeHHbiM k HapyineHHbiM mcctooGh- 
TaHHflM. Euphrasia maximowiczii — hobbih bha Ana KypHJibCKHx octpobob. 

Ledum decumbens (Ait.) Lodd. ex Steud. o HeAaBHero BpeMeHH bha Gbin H3BecTeH 
c KypHJibCKHx octpobob (IHyMUiy h IlapaMymHp) TOJibKO no JinrepaTypHbiM AaHHbiM 
(Tatewaki, 1957). IjHpKyMnonapHbiH bha, GmiacaHniHe MecTOHaxoacAeHHa KOToporo 
HaxoAaTca Ha KaMnaTKe (XoxpaxoB, Ma3ypeHxo, 1991). CoGpaH B. HD. BapKanoBbiM 
25 VII 2000 Ha n-oBe BacnjibeBa (loacHaa nacTb o-Ba IlapaMyninp), rAe BCTpenaeTca 
HeGojibuiHMH 3apocjMMH b KycTapHHHKOBo-MoxoBOH TyHApe Ha hh3khx Teppacax y 
03. IlepHaToe. HaniH cGopbi noATBepacAaioT npoH3pacTaHHe L . decumbens Ha Kypnjib- 
ckhx ocTpoBax, ho loacHee o-Ba riapaMyninp 3tot bha He BCTpenanca, xoTa h yxa3biBan- 
ca Ana o-Ba 3ejieHbiH Ha Majioii KypnjibCKOH rpaAe (HepHaeBa, 1977). 

Lolium perenne L. TepGapHbie o6pa3ijbi coGpaHbi Ha ra30He y 3AaHHa aAMHHHCTpa- 
Uhh r. CeBepo-KypnnbCKa 15 VIII2003. HecKonbKo pacTeHHH oTMeneHbi Taxace Ha opo- 
AnpoBaHHOM ynacTKe y oGohhhbi Aoporn h Ha CBanKe 3a AOMaMH. Bo3MoacHO, nponc- 
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xoaht HaTypajiH3aijHfl BHAa, Bbica)KeHHoro KaK ra30HHoe pacTeHHe. o-Ba riapa- 
Myiimp h KypHJibCKHx octpobob b ijenoM Lolium perenne paHee He npHBOAHJicfl 
(IIpoGaTOBa, 1985). 

Myosotis sylvatica (Ehrh.) Hoffm. CoGpaH 22 VIII 2001 Ha BJiaacHOM ynacTKe oko- 
jio BepTOjieTHOH njiomaAKH r. CeBepo-KypHJibCKa. PacTeT rpynnaMH, aKTHBHo ijBeTeT. 
IIo a Ha3BaHHeM M. sachalinensis M. Pop. paHee hphboahjica tojibko aji a (Jmopbi k>tk- 
hmx KypHJibCKHx octpobob — Hrypyn h KyHanmp (CTapneHKo, 1991). Bo BjiaAHBO- 
CTOKe (VLA) HMeioTCfl Gojiee paHHHe c6opbi 3Toro BHAa Ha o-Be napaMyiimp: «r. CeBe- 
po-KypHJibCK (cTapbiii ropoA), y HCHJibfl, 28 VII 1978, B. K). EapKajnoB, B. O. EpoxoB». 
IIo-BHAHMOMy, bha KyjibTHBHpoBajicH Ha o-Be napaMymHp b KanecTBe ACKopamBHoro 
pacTeHHfl h cennac nponcxoAHT ero HaTypajiH3aijiDL OcHOBHaa nacTb ecTecTBeHHoro 
apeajia Myosotis sylvatica Ha pocchhckom flajibHeM BocToxe npHxoAHTca Ha o-b Caxa- 
jihh. Bo VLA HMeiOTca ero cGopbi Taioxe h co CpeAHero Chxots-Ajihhh (ropa BoAopa3- 
AejibHaa h xp. KmoneBCKHe rpaHHTbi). Bha, 6jih3khh k M. suaveolens Waldst. et Kit., 
Gojiee uiHpoKo pacnpocTpaHeHHOMy b ceBepHOM nojiymapHH, b tom nncjie h Ha pocchh¬ 
ckom flanbHeM BocTOKe. OraHHaeTca ot nocjieAHero rjiaBHbiM o6pa30M 6onee peAKHM, 
otctohhxhm onymeHHeM Bcero pacreHHa h 6oJiee KpynHbiMH iuioAHKaMH, octpmmh Ha 
BepxyuiKe. 

Orthilia secunda (L.) House. HaHAeH HaMH tojibko oahh pa3 (cGopbi 20 VIII2003) Ha 
nojioroH HH^cHen nacra ceBepo-BOCTOHHoro CKJioHa ByjiKaHa HHKypanKH Ha 3aAepHeH- 
hom yuacTKe Te(f>pbi BAOJib onyuiKH HH3Kopocjibix (ao 1.5 m) 3apocjieH ojibxoBoro CTJia- 
HHKa. Bha CHHTaeTCH AOCTaTOHHO oGbIHHbIM B XBOHHbIX H CMeHiaHHblX Jiecax KttKHbIX 
KypHJibCKHx octpobob (Ypyn, HTypyn, KyHamnp), o-Be CaxajiHH, a Taioxe b MaTepHKo- 
boh nacTH ^ajibHero BocTOKa, ho ajih CeBepHbix Kypnji paHee He npnBOAHJica (cm.: 
Xoxp^KOB, Ma3ypeHKO, 1991). 

Papaver microcarpum DC. CoGpaH HaMH 15 VIII2000 Ha njiocKOH nacTH ccajiobh- 
Hbl MOKAy CeBepO-BOCTOHHbIM CKJIOHOM ByjiKaHa HHKypaHKH H ropbl KpyTOH. Pa3p03- 
HeHHbie oco6h, name Bcero MejiKHe acphobhhkh 6e3 UBeTymnx noGeroB, npHyponeHbi k 
6ojiee hjih MeHee 3aAepHOBaHHbiM ynacTKaM Te(f>pbi. Hpn npocMOTpe kojuickahh no Ma- 
KaM b TepGapHH VLA oGHapy^ceH Gojiee paHHHH c6op 3Toro BHAa c ceBepHbix Kypnji: 
«napaMyniHp, IIIejiexoBO, aspoApoM, 12 VIII 1964, A. KynaHCKafl». HoBHHKa aji* <j)Jio- 
pw KypHJibCKHx octpobob. EjiH^caHHiHe MecTOHaxo^CAeHHH P. microcarpum HaxoAJiTca 
Ha KaMnaTKe, OTKyAa oh 6bui onncaH (Ee3AeJieBa, 1987). 

Pedicularis lapponica L. Ha o-Be napaMymHp coGpaH B. K). EapKajioBbiM 
25 VIII2000 b ero io)khoh nacra, Ha n-OBe BacnjibeBa, rAe H3peAKa BCTpenaeTca no oco- 
KOBO-MoxoBbiM GojiOTijaM y HeGojibiHHx 03epeu. Bha c UHpKyMnojiapHbiM pacnpocrpa- 
HeHHeM h 6jiH)KaHHiHe ero MecTOHaxo)KAeHHa H3BecTHH Ha n-OBe KaMnaTKa h b ceBep- 
hoh nacTH CaxajiHHa (HBaHHHa, 1991). Ha o-Be napaMymnp pacnojioaceHo caMoe loac- 
Hoe MecTOHaxo^cAeHHe P. lapponica Ha flajibHeM BocTOKe h 3Aecb npoxoAHT K»KHaa 
rpaHHita apeajia BHAa. Hobmh bha AJi« KypHJibCKHx octpobob. 

Ranunculus pallasii Schlecht. IjHpKyMnoJiapHbiH bha, ninpoKO pacnpocTpaHeH- 
hhh b ceBepHbix paiioHax ceBepHoro nojiymapna (JIy(j)epoB, CTapoAyGueB, 1995). 
CoGpaH B. K). EapKajioBbiM b k»khoh nacra o-Ba napaMyiunp Ha n-OBe BacnjibeBa 
25 VII 2000, rAe H3peAKa BCTpenaeTca Ha ocoKOBO-MOxoBbix GojiOTax no GeperaM He- 
Gojibuinx 03epeu. EjuDKaHHine MecroHaxoacAeHHa R. pallasii H3BecTHbi Ha KaMHance h 
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b ceBepHOH nacTH CaxajiHHa. J\nsi KypHJibcxHx octpobob yxa3breaeTCfl HaMH BnepBbie. 
Ha o-Be napaMyniHp npoxoAHT KOXHaii rpamiija apeajia BHAa Ha /(ajibHeM Bocroxe. 

Rubia jesoensis (Miq.) Miyabe et Miyake. CoGpaH HaMH 14 VIII 2001 b aojihhc 
p. Tyxapxa (oKpecTHocTH GbiBinero noc. noAropHoe), Ha BJiaacHOM pa3HOTpaBHOM jiy- 
ry. nonyjwijHfl aobojibho MHoroHHCJieHHaa, >XH3Hecnoco6Hafl, pa3H0B03pacTHaa, MHoro 
ijBeTymnx noOeroB. Apeaji BHAa oxBarbiBaeT npeHMymecTBeHHO KttXHbie MaTepHKOBbie 
paHOHbi poccHHCKoro JJajibHero Bocroxa, o-b CaxajiHH, cpeAHHe h io>xHbie KypHJibcxHe 
ocTpoBa, ^noHHK), n- 0 B Kopea, KmaH. Ha KaMHarxe noxa He OTMenajicH, ho BCTpena- 
eTca Ha OjiH^caHineM x Hen ceBepHOM ocTpoBe KypHJibcxoH rpiiAM — IlIyMiny (neTe- 
jihh, 1991). Hama Haxoflxa flBjmeTca hobhhxoh am 4>Jiopbi ocrpoBa, xoTopaa coxpama- 
eT pa3pbiB apeajia BHAa Ha KypHJibcxHx ocTpoBax (io)XHee napaMymHpa bha BCTpenaeT- 
cfl TOJibxo Ha o-Be CHMymHp). 

Spergula arvensis L. CobpaH 14 VIII 2003 Ha TeppHTopHH GbiBinero noc. IHejiexo- 
bo oxojio nocTpoex pbi63aBOAa. HeMHoroHHCJieHHaa rpynna ABeTymnx pacTeHHH npn- 
yponeHa x BJia^CHOMy ynacTxy xoneH Aoporn. Hecxojibxo pa3 HeGoJibnme rpynnbi pac¬ 
TeHHH OTMenajiHCb HaMH Ha oxpaHHe r. CeBepo-KypHJibcxa oxojio oropoAOB. Copmix- 
xocMonojiHT. PacTeHHH c napaMymnpa othochtch x susp. sativa (Boenn.) Celak., c ce- 
MeHaMH 6e3 cocohxob Ha noBepxHocra. KpoMe napaMymnpa 3tot hoabha BCTpenaeTca 
Taioxe Ha ocTpoBax Hrypyn, KyHamnp h UlHXOTaH, a ranoBOH hoabha TOJibxo Ha Hry- 
pyne h KyHamHpe. 

PaHee Spergula arvensis coGnpajica xax peAXoe pacTeHHe jihuib b ceBepHOH nacra 
o-Ba napaMymnp (EapxajioB, 1981). B Hacronmee BpeMH bha pacmHpaeT 3Aecb cboh 
apeaji, xax h b ijejiOM Ha KypHJibcxnx ocTpoBax. J\o 1950-x toaob 6bm H3BecTeH tojibxo 
c o-Ba IIlHxoTaH (Tatewaki, 1957). 

Stellaria eschscholziana Fenzl. BnepBbie am KypHJibcxnx octpobob 3tot bha yxa- 
3biBajicn K. Miyabe (1890), co ccbijixoh Ha cGopbi IIlTejuiepa c o-Ba IIIyMmy, ao chx nop 
He noBTopeHHbie. 3a Hecxojibxo JieT paOoTbi Ha o-Be napaMymnp S. eschscholziana co6- 
paHa 20 VIII2003 HaMH tojibxo oahh pa3. BbiJia o6Hapy)xeHa HeOoJibmaa rpynna pacTe¬ 
HHH b nojioroii HH^cHen nacTH ceBepo-BOCTOHHoro cxjiOHa ByjixaHa HnxypanxH, Ha 3a- 
AepHOBaHHOM ynacTxe Te<j)pbi. Harnn cGopbi noATBep^cAaioT pacnpocTpaHeHHe S. esch- 
sholziana Ha KypHJibcxnx ocTpoBax, a am (Jmopbi napaMymnpa bha hbjihctcb hobbim. 
OneHb 6jih30x x S', rucsifolia Pall., ot xoToporo OTjiHHaeTCn rjiaBHbiM o6pa30M onyrne- 
HneM CTeGjien, jihctbcb h namejiHCTHXOB. HHorAa oh paccMarpHBaeTCH b paHre pa3- 
hobhahocth nocjieAHero — S. ruscifolia Pall. var. eschscholziana (Fenzl) Hult. (Hul- 
ten, 1928). 

Taraxacum heterolepis Nakai et Koidz. ex Kitag. 3aHOCHbiH Ha KypHJibcxHx ocTpo¬ 
Bax bha, paHee yxa3biBaBiHHHca am io^chbix octpobob Hrypyn h KyHamnp (U,BejieB, 
1992). Ha o-Be napaMymnp HeoAHOxpaTHO coGnpajica B. K). BapxajioBbiM b 1997 r. Hm 
OTMeHeHbi AOBOJibHo Gojibrnne rpynnbi ocoGen Ha 3apacTaiomHX rajieHHHxax h Ha Hapy- 
meHHbix ynacTxax y MOCTa nepe3 p. MaTpoccxaa b6jih3h r. CeBepo-KypnJibcxa. OGpa3- 
Abi pacTeHHH xpaHHTCH b TepGapHH VLA. HoBbin bha am (Jmopbi ceBepHbix Kypnji. 

TaxHM o6pa30M, nccjieAOBaHne pacraTejibHoro noxpoBa o-Ba napaMyump no3BOJiH- 
jio HaM AonojiHHTb AaHHbie o pacnpocTpaHeHHH 17 bhaob cocyAHCTbix pacTeHHH. Hobbi- 
mh am ^Jiopw napaMymnpa hbjuuotch 10 bhaob: Cimicifuga simplex , Euphrasia maxi - 
mowiczii, Myosotis sylvatica , Lolium perenne , Orthilia secunda , Papaver microcarpum , 
Pedicularis lapponica , Ranunculus paliasii, Rubia jesoensis h Taraxacum heterolepis. 
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7 BHflOB mli npHBOAHM HOBMe MecTOHaxo^eHM, noATBep^aiomHe 6onee paHHHe 
yica3aHHfl Ha hx npoH3pacTaHHe Ha 3tom ocTpoBe OTenecTBeHHbiMH hjih hhohckhmh 6o- 
TaHHKaMH (Acetosella vulgaris , Atriplex sub cor data, Bromopsis pumpelliana , Coeloglos- 
sum viride , Ledum decumbens , Stellaria eschscholziana ) hjih CBHAeTejibCTByiomHe o 
pacuiHpeHHH apeajia Ha ocrpoBe {Spergula arvensis). Hobmmh ajw (jmopbi ceBepHMx 
Kypnji OKa 3 ajriHCb Cimicifuga simplex , Orthilia secunda , Myosotis sylvatica h Tara¬ 
xacum heterolepis. jm (jmopbi KypnjibCKHx octpobob BnepBMe npHBo^TCH Euphrasia 
maximoviczii , Lolium perenne , Papaver microcarpum , Pedicularis lapponica , Ranuncu¬ 
lus pallasii. CjiejjyeT otmcthtb, hto nonra TpeTb BnepBMe OTMeneHHMx Ha ocTpoBe bh- 
AOB ABjnnoTCfl 3aHOCHMMH {Acetosella vulgaris , Euphrasia maximowiczii , Myosotis syl¬ 
vatica , Lolium perenne , Spergula arvensis , Taraxacum heterolepis ). 
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SUMMARY 

New data about 17 vascular plant species of the flora of Paramushir Island (Northern Kuriles) are 
given. Ten species (Cimicifuga simplex , Euphrasia maximowiczii, Myosotis sylvatica, Lolium perenne , 
Orthilia secunda, Papaver microcarpum, Pedicularis lapponica , Ranunculus pallasii, Rubia jesoensis , 
Taraxacum heterolepis) are recorded for the first time for the island; Acetosella vulgaris , Atriplex sub- 
cordata , Bromopsis pumpelliana , Coeloglossum viride , Ledum decumbens , Spergula arvensis , Stella - 
rza eschscholziana are for the first time collected in herbarium, which confirm literature data on their 
occurrence on the island. 
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npwBeaeHbi cBeaeHHa o KOJUieKijMax B. O. KapBMHCKoro, co6paHHbix mm bo BpeMa OKcneflHijHH b Meic- 
CMKy (1840—1843 rr.) h xpaH^mMecH b BoTaHMHecKOM MHCTHTyre mm. B. JI. KoMapoBa PAH. B HacToamee 
BpeMH ohm BKJiiOHaiOT KOJiJieKUMK) apeBecHH (105 o6pa3uoB), KapnoJiorHHecKyio kojijickumk) (18 o6pa3UOB), 
repOapHH (okojio 2000 jimctob, b tom HHCJie 15 THnoBbix o6pa3UOB). 

KjiioHeBbie cjioBa: OKcneflHijHa B. O. KapBMHCKoro, kojijickumx apeBecMH, KapnoJiorHHecicaa koji- 
jiexuHx, repOapHH, THnoBbie o6pa3uw, LE. 

riepBafl nojiOBHHa XIX b. xapaxTepn3yeTCJi b pa3BHTHH ecTecTBeHHbix HayK xa k Ha- 
KonHTejibHbm nepnoA. 3to 6bnio BpeMfl aKTHBHoro c6opa xojijiexunn no BceMy 3eM- 
HOMy inapy, onncaHna hobmx <|>opM >xnBoro Mnpa. C.-IIeTep6yprcxafl Axa^eMiw Ha- 
yx npnHHMajia b otom npouecce caMoe aeaTejibHoe ynacTne. flocTaTOHHO cxa3aTb, 
hto b cocTaBe npaxTHHecxn Bcex Mopcxnx xpyrocBeTHbix oxeneAHunn Toro BpeMeHH 
6wji HaTypajiHCT-nccjieAOBaTejib, BbinojnwBiHHH 3aAaHira Axa^eMnn Hayx n AOCTaB- 
jwbuihh b C.-rieTep6ypr ueHHeimiHe xojuiexijHH. CpeAH 6oTaHHHecxnx xojuiexijHH, 
co6paHHbix bo BpeMa xpyrocBeTHbix nyremecTBHH, Han6ojiee 3HaHHMbiMH flBJWiOTCfl 
rep6apHbie c6opbi T. H. JIaHrcAop<f>a (G. H. Langsdorff) 1803 — 1807 rr., A. IIIaMHC- 
co (A. Chamisso) n H. Smuiojibija (J. Eschscholtz) 1815 — 1818 n 1821—1823 rr., 
T. O. MepTeHca (K. H. Mertens) 1826 — 1828 rr. Oco6o cjieayeT ynoMHHyrb BXJiaA 
H. T. Bo3HeceHCxoro, npoBejunero no 3aAaHHio Axa^eMnn 10 JieT b CeBepHon Aivie- 
pnxe (1839—1849 rr.) n co6paBmero o6mnpHbie ecTecTBeHHonayHHbie xojuiexunH Ha 
Annexe n b Kajin(|)opHHH, a Taxace T. H. JIaHrcAop<f>a, no# pyxoBOACTBOM xoToporo 
b 1821—1829 rr. 6biJia coBepmeHa oxcneAHura b Epa3Hjimo. B pe3yjibTaTe 6pa3HJib- 
exon oxcneAHUHH JIaHrcAop<f>a 6mji He TOJibxo co6paH o6mnpHbiH repGapnn, ho h 
opraHH30BaH EoTaHHnecxHH caA b Pno-Ae-^CaHefipo, CTaBinnH b 1830-x roAax onop- 
HHM nyHXTOM C.-rieTep6yprcxoro caAa. OTcioAa b HMnepaTopcxnn GoTaHHHecxnn caA 
TorAa nocTynnjio 3HaHHTejibHoe hhcjio pacTeHHH. Bot noneMy CaA 6biJi 3 anHTepeco- 
BaH b AaJibHeHuieH opraHH3aunn oxcneAHUHH b TpyAHOAOCTynHbie pafioHbi 3eMHoro 
rnapa. 
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OtfHHM H3 MaJIOHCCJieAOBaHHblX paHOHOB 
b to BpeMfl ocTaBajiacb MeKCHKa. HmmHaTO- 
poM OKcneOTUHH b MeKCHKy CTan anpexTop 
C.-neTep6yprcKoro ca,zja h HJieH-KoppecnoH- 
jxqht AKa^eMHH HayK O. B. Oninep (pnc. 1). 

Ha aojDXHOCTb pyKOBOtfHTejw 3Kcne,znmHH 6biJi 
npHrjiameH HeMeijKHH HCCJieflOBaTejib HerncKO- 
ro npoHCxo^eHHa BinibrejibM OpH^pnx Kap¬ 
BHHCKHH (Wilhelm Friedrich Freiherr von Kar- 
win) (Karwinsky). Oh poahjica b 1780 r. b 
B eHrpHH b ceMbe aBCTpHHCKoro npe^exTa h ho- 
chji 6apoHCKHH THTyji. Cboc o6pa30BaHHe Kap¬ 
BHHCKHH nojiyHHJi nepBOHanajibHO b aKa^eMHH 
r. IIIeMHHn (Schemnitz) b BeHrpHH, a 3aTeM b 
C aKCOHCKOH axa^eMKH OpaftGypra no cneijH- 
ajibHOCTH ropHoro HmxeHepa. Bojiee 10 jieT 
(1801—1814 rr.) oh npopaGoTaji b HcnaHHH, a 
3aTeM, yHacjie^OBaB b 1815 r. HMeHHe b EaBa- 
pHH h nojiynHB ^ocTaTOHHbie cpe^CTBa k cyme- 
CTBOBaHHK), CTan HHTepecoBaTbca nyremecT- 
bhjimh b AMepHKy. O/uiaxo nepBbie ero nonbiT- 

KH npncoeAHHHTbca k 3KcneAHUH«M Maprayca _ _ _ _ _ 1QOI * 

nr tt \/r \ ti jT r k Phc. 1. <D. B. Omnep (1782—1854). 

(K. F. Martius) h JlaHrctfopcpa b Epa3HJiHio 6bi- 

jih Hey^aHHbiMH. TojibKO b 1821—1823 rr. 

B. O. KapBHHCKOMy yzjajiocb noceTHTb Epa3HJiHio Ha coOcTBeHHbie cpe^CTBa. B oxpecT- 
hoctax PHO-^e-^CaHeHpo oh KOJUieKijHOHHpoBaji repOapHH h pe^KHe ^CHBbie paereHini, 
KOTopbie OTnpaBJiaji b eBponencKHe My3en h HaynHbie o6mecTBa. 

3apeKOMeHAOBaB ce6a xax onbiTHbiH nyTemecTBeHHHK h rpaMOTHbin KOJiJieKijHO- 
Hep, KapBHHCKHH nojiyHHJi npHrjiameHHe ot EoTaHHnecKoro HHCTHTyra b MoHaKO ot- 
npaBHTbca b 3Kcne,qHnHK) b MexcHKy, r,zje npoBen okojio 5 JieT (1827—1832 rr.), co6h- 
pa h b OKpecTHOCTax r. Oaxaxa acHBbie pacTemui (rjiaBHbiM o6pa30M KaKTycbi) h rep- 
6apHii. HacTHHHO 3Ta 3KcneAHi^H^ (|)HHaHCHpoBajiacb Taioxe TepMaHO-aMepHicaHCKHM 
ropHopy^HbiM o6mecTBOM. MHorne H3 Rainy cob, HaH^eHHbie KapBHHCKHM b MexcHKe, 
GbiJiH no3^Hee HHipo^yunpoBaHw b OoTaHHHecKHe ca^bi EBponbi, a Gojibmaa nacTb rep- 
6apnn h cnHpTOBbie kojijickuhh (okojio 2000 o6pa3i*OB) nonajiH b Mpohxchckhh 6oTa- 
HHnecKHH ca#. KpoMe Toro, 194 MexcHKaHCKHx pacTeHHa 6biJiH npHo6peTeHbi My3eeM 
BeHbi. MapTHyc ynoMHHaeT Tax^ce o kojijickuhh H3 40 bhaob xaxTycoB, nojiyneHHbix hm 
ot KapBHHCKoro b 1828 r. H 3 Oaxaxa (Martius, 1840). CnycTii HecKOJibKo MecaueB nocjie 
B03BpameHHa KapBHHCKoro H3 MeKCHKH b 1832 r. I^yxxapHHH (Zuccarini) Hanaji ny6jiH- 
KOBaTb b acypHajie «Flora» cnncoK pacTeHHH, npHBe3eHHbix H3 3 Kcne,zjHijHH. 3apynHB- 
uiHCb peKOMeHtfaijHJiMH b C.-neTep6yprcKyio Axa^eMHio HayK, b tom HHCJie ot 6aBap- 
cxoro xyzjoacHHKa M. PyreH^aca (M. Rugendas), ynacTHHxa 6pa3HJibCKOH OKcneAHijHH 
JIaHrc,ztop4)a, KapBHHCKHH b B03pacTe 60 JieT npHGbiJi b neTep6ypr (EapaGaHOB, 1974). 

njiaHbi C.-neTep6yprcKOH Axa^eMKH HayK npn opraHH3 au,HH 3 Kcne,znmHH b MeKCH- 
xy noOTHHUJiHCb Kax npaKranecKHM, Tax h HaynHbiM HHTepecaM. ^HpexropoM neTep- 
Syprcxoro ca^a d>. B. OmnepoM cobmcctho c .zjpyrHMH yneHbiMH 6biJiH TmaTejibHO pa3- 
pa6oTaHbi HHCTpyxnHii h «npocnexT HayHHoro nyremecTBHfl r-Ha KapBHHCKoro b Mex- 
CHxy», xoTopbiH pa30CjiajiH BceM 3aHHTepecoBaHHbiM JiHnaM h ynpe^cAeHHJiM b Pocchh. 
B npocnexTe OTMenajiocb, hto oahoh H3 rjiaBHbix uejien OTnpaBKH b MexcHxy nejiOBeKa, 
«cnoco6Horo HCCJieAOBaTb Bee, hto npeACTaBJiaeT co6oh 3Ta CTpaHa b oTHonieHHH 6o- 
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raTCTB, eme HeH3Becrabix yneHOMy MHpy hjih tk e Mano pacnpocTpaHeHHbix b EBpono), 1 
HBJHieTCfl CTpeMJieHHe COACHCTBOBaTb pa3BHTHK) 60TaHHKH H CaAOBOACTBa B Pocchh. 
n P H 3tom roBopHJiocb o Haii6ojiee npHBJiexarejibHbix Pocchh pacTeHHax b Mexcn- 
Ke, KOTOpbie HaCTHHHO MOrjlH 6bl KyjIbTHBHpOBaTbea B OTKpbITOM ipyHTe. B HaCTHOCTH, 
ynoMHHajiocb, hto Mexcnxa aBJweTca poahhoh «reoprHHOB, 3JieraHTHbix jinaH, 6jiecT«- 
hjhx jio6ejiHH, Ty6epo3bi, opxHAen, BejiHnecTBeHHbix araB h npHnyAJiHBbix xaxTycoB, 
raraHTexHx xbohhbix AepeBbeB, MarHOJiHH». 2 

B 3tom AOxyMeme Tax>xe OTMenajiocb, hto Bee xojmexijHH, co6paHHbie b sxcne^H- 
xjhh, 6y,qyT npHHa#Jie)xaTb Pocchh, a hmchho HayHHbiM ynpoxAeHHJiM h jmijaM, npHHH- 
MaiomHM MaTepnajibHoe ynacrae b npoexTe. ^ji^l noAAepacaHHfl npoexTa 6buiH Bbinyme- 
Hbi axijHH no 600 py6jien cepe6poM. Bee, xto acejiaji npHo6pecra hx, aojdkhu 6mjih 
onjiaraTb axuHH b TeneHHe 4 Jiesr; B HHCJie Aep)xaTejieH axijHH 6mjih HMnepaTopcxHH 
C.-IIeTep6yprcxHH GoTaHHnecxHH caA, EoTaHHnecxHH, 3oojiorHHecxHH, MHHepajiora- 
necxHH, 3THorpa(|)HHecxHH My3en Axa^eMHH Hayx, IIIraG Kopnyca ropHbix HH)xe- 
HepoB, MocxoBCxaa h BHJieHcxaa Me^HXO-xHpyprHHecxne axa^eMHH, Ka3ancxHH yHH- 
BepcHTeT. SxcneAHijHK) noAAepacajiH Taxace HJieHbi HMnepaTopcxoH (JiaMHJiHH.* cynpyra 
Hnxojiafl I AnexcaHApa OeAopoBHa, hx cbih 6yAymHH HMnepaTop AjiexcaHAp II, AOHb 
Mapra HnxojiaeBHa c cynpyroM — repijoroM MaxcHMHJiHaHOM JlenxTeHGeprcxHM h 
ruieMflHHHx HMnepaTopa npHHij Ileip reoprHeBHH OjibAeH6yprcxHH. 2 ’ Bee 3th jiioah b 
CBoe BpeMfl npocjiaBHjiH Pocchio. /JocTaTOHHO cxa3aTb, hto M. JIeHXTeH6eprcxHH b pa 3 - 
Hoe Bpem jibjuijicji npe3H^eHTOM Axa^eMHH XyAoacecTB, AHpexTopoM TopHoro hhcth- 
Tyra, HJieHOM-xoppecnoHACHTOM C.-IIeTep6yprcxoH Axa^eMHH Hayx. Hpe3BbiHaHHO 
o6pa30BaHHbiM 6bui h npHHij Ojib#eH6yprcxHH, hmcbiiihh lopHAHnecxoe o6pa30BaHHe h 
npo(J)eccHOHajibHO nHcaBiHHH cthxh h My3bixy. Ohh Sbijih Ta ktkq uinpoxo H3BecTHbi 
b xanecTBe SjiaroTBopHTejien pa3JiHHHbix HanHHaHHH b Pocchh h oxotho npncoe^HHH- 
jiHCb x axi^HOHepaM. 

#Jia nyremecTBeHHHxa 6biJi cocTaBJieH npeABapHTejibHbiH Mapinpyr 3xcneAHijHH, 
paccHHTaHHOH Ha 4 rofla (1840—1843 rr.). KapBHHCXHH aojdxch 6bui npnGbiTb CHanajia 
b Hbio-Hopx, orry^a OTnpaBHTbca b Hobmh OpjieaH, o6i>exaB Texac, AOCTHrayTb ceBe- 
po-BocTOxa MexcHXH, a 3aTeM nepecenb ee h bcio I^eHTpajibHyio AMepnxy, AoGpaBuiHCb 
AO IlaHaMbi. OrryAa oh aojdxch 6hji, npoABHraacb Ha ceBep BAOJib 3anaAHoro no6e- 
pe)Xbfl, AOCTHTHyTb XOJIOHHH POCC, OTXyAa C CyAHOM PoCCHHCXO-AMepHXaHCXOH XOM- 
naHHH BepHyTbca b C.-IIeTep6ypr. B pe3yjibTare ctojib AJiHTejibHoro nyremecTBHfl 
AxaAeMHH paccHHTbiBajia nojiyHHTb «co6paHHA ^chbmx pacTeHHH, b oco6chhocth jih- 
jieiiHbix h ceMencTBa opxHAen, xaxrycoB h Apyrnx cyxxyjieHTOB, pacTeHHH c JiyxoBHH- 
HblMH H XJiy6HeAyXOBHHHbIMH XOpHJIMH; CeMeHa MeXCHXaHCXHX paCTeHHH, OTJIHHaiO- 
iHHxcfl 6biCTpoH BCxo^cecTbio, jiexapcTBeHHbix TpaB h AexopaTHBHbix pacTeHHH; rep- 
6apHH, o6pa3Ubi ApeBecHH, npeAMeTbi pynHOH paGora, npeacAe Bcero CAejiaHHbie H3 
pacTHTejibHOcra; 300JiorHHecxHe xojmexAHH, b ochobhom nrau h HacexoMbix; o6pa3Ubi 
MHHepanoB h, HaxoHeu, 3THorpa4>HHecxHe h apxeojiorHHecxne 3xcnoHaTbi». 3 

Komhccha, C03AaHHaa b AxaAeMHH Hayx jyui paccMOTpeHHa 3toto npoexTa, OAo6pn- 
jia nnaH 3XcneAHUHH. AxaAeMHXH, BomeAuiHe b ee cocTaB, Bbicxa3ajiH AonojiHHTejibHbie 
noHcejiaHHfl. Tax, 6oTaHHXH K. A. TpHHHyc h K. A. Menep npeAnoJiarajiH, hto xpoMe 
rep6apH« hco6xoahmo co6paTb njiOAbi h o6pa3Abi ApeBecHH. 3oojiot O. O. BpaHAT co- 
BeTOBaji o6paraTb BHHMaHHe Ha aM4)H6HH, pbi6, paxoBHHbi, 6ecxpbuibix HacexoMbix, 


1 PTIiA. <D. 18. On. 2. A- 1017. Jl. 4. 

2 TaM 5Ke. 

2 ’ PTHA. O. 472. On. 17 (101/938). fl. 317. A. 1. 

3 PTHA. <D. 18. On. 2. A- 1017. Jl. 4. 
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mojijiiockob h nynejia MJiexonHTaiomnx. K. M. Esp oTMeraji bb^xhoctb c6opa sraorpa- 
4>HHecKHx MaTepHanoB. UlTa6 Kopnyca ropHbix nmxeHepoB npocHJi co6paTb b Mexcnxe 
o6pa3u;bi cepe6p*iHbix, 3ojiotmx h ojioBAHHbix pyA. MocxoBCxaa MeAnxo-xnpyprn- 
necxaji axaAeMna xpoMe jiexapcTBeHHbix pacTeHHH h ceiv«m )xejiajia nojiynnTb Tax>xe 
XOJIJieXUHK) n03B0H04HbIX H 6ecn03B0H0HHbIX >XHBOTHbIX. KpoMe HayHHOrO HHTepeCa 
3Xcne^HUHji HMejia h hhcto npaxTnnecxne 3ajxmn%. KapBHHexoMy 6biJio nopyneHO npn- 
Be3TH o6pa3UbI TXaHeH, npHB03HMbIX B MeXCHXy, H BblflCHHTb HaCXOJIbXO XOHXypeHTO- 
cnocoGHbi Moryr 6biTb pyccxne TxaHH Ha MexcHxaHexoM pbmxe. jm 3thx uejien eMy 
Bbi^ejuuiacb 1000 py6jien (JlyxHH, 1966). 

IIojiyHHB Bee 3SLjxmim n pexoMeHAaLjnn, a Taioxe cooTBeTCTByiomee CHapjDxeHne, 
KapBHHexHH TpoHyncfl b nyTb. B oxT*i6pe 1840 r. nyTeniecTBeHHHX ceji b TaBpe Ha na- 
pycHHx «HopBernji», BOAOH3MemeHneM 700 t, hmcbihcm Ha 6opTy 115 naccaacnpoB h 
pa3jiHHHbie rpy3bi. OAHaxo y)xe b panoHe BaraMCxnx octpobob napycHHx noTepneji 
xpymeHHe, HaTXHyBiHHCb Ha pn(|)bi. Tax xax Ha cyAHe HMejiacb jinuib OAHa cnacaTejib- 
Haa uijiionxa Ha 15 — 20 nenoBex, to H3 TpiOMa npnacpymeHHH cmotjih B3«Tb jihuib npo- 
AOBOjibCTBHe. Bee CHapjDxeHne oxcneAnijHH ocTajiocb Ha 3aTOHyBineM cyAHe. KapBHH- 
cxhh Bbmy^eH 6mji H3MeHHTb MapuipyT 3Xcne^Hi^HH. Ha nonyTHofi rnxyHe «TeH- 
pn JIh» oh 3a 8 £Heft Ao6pajica ao OjiopnAbi, OTxy^a nocjie Hecxojibxnx oxexypenn no 
oxpecTHOCTHM nopTa Anajiannxojia orajibui b TaBaHy. Ha Ky6e nyTeniecTBeHHHX 3aHH- 
Majicfl H3yneHHeM xyjibTypw Ta6axa h ero npon3BOACTBa, nccjieAOBaji ^chbothmh Mnp 
Mopa, co6npaji 6oTaHHHecxne xojuiexunn. OnyAa oh peryjmpHO nocbmaji OTHera o 
CBoefi pa6oTe b C.-neTep6yprcxyio AxaAeMHio, a b Aexa6pe 1840 r. OTnpaBHJi nepByio 
nocbuixy c xy6HHCxHMH c6opaMH. B nocbuixe, xpoMe Bcero nponero, coAepacajincb ce- 
MeHa pacTeHHH, co6paHHbix b oxpecraocTJix T aBaHbi, b tom nncjie Ta6axa. 3a Hen nocjie- 
AOBajin cjieAyiomne nocbuixn b C.-neTep6ypr c 6oTaHHHecxHMH, 300JiornHecxHMH h 
apxeojiorHHecxHMH xojTJiexunaMH. HeyAann npoAOJDxajin npecJieAOBaTb sxcneAHijHK) h 
b AaJibHeHineM. Tax, Bee acnBbie pacTeHna, co6paHHbie Ha Ky6e h nocjiaHHbie KapBHH- 
cxhm b Pocchk), norn6jiH bo BpeMfl onepeAHoro xopaSjiexpymeHM. Kax cjieAyeT H3 
3anncxH O. B. Onrnepa, npeACTaBJieHHon AxaAeMHH, tojibxo «BecbMa jiio6onbiTHbie 
TpaBHHXH h ceMeHa yace nocjie 6mjih nojiyneHbi ot Hero 6jiaronojiynHO Ha ApyroM xo- 
pa6jie». 4 Jl o BecHbi 1841 r. nyTeniecTBeHHHX HaAemiCH, hto nponaBinee BMecTe c xopa6- 
jieM CHapjDxemie 6yAeT noAHUTO co AHa oxeaHa cnacaTejiuMH. KorAa CTauo acho, hto 
HaAe^KAaM He cy>XAeHO c6bm>cfl, KapBHHexHH otiuiuji H3 TaBaHbi b Bepaxpyc Ha ncnaH- 
exon rnxyHe «Bnjibjmy3Ba» (JlyxHH, 1966). 

B Bepaxpyce oh npeACTaBHjica MecrabiM BJiacDiM, nojiynnji 3aBepeHna b noAAep>x- 
xe sxcneAHUHH, a cnycTa Hecxojibxo AHeii ABHHyjica no HaMeneHHOMy MapmpyTy. Mho- 
rne o6pa3Ubi co6paHbi B. O. KapBHHCXHM b boctohhbix panoHax MexcnxH b aojihhc 
x ceBepy ot Bepaxpyca, rAe ao Hero y)xe no6biBajin HexoTopbie xojinexTopbi, hjih b 
AOJiHHe h ropax TaMayjinnac, rAe paHee npaxTnnecxn hhxto He xojinexijHOHHpoBaji. 
Oxojio Mecaua KapBHHCxnii npoBeji b oxpecraocTflx Kojinnbi. 3Aecb oh coGnpan rep- 
6apnn h xonjiexuHK) ApeBecnH. flBnraacb Aajibine Ha ceBep, oh Aocrar TaMnnxo h Kop- 
AOBbi, Bee BpeMfl nonojiraa cboh xojuiexijHH (pnc. 2). Ytkq b MapTe 1841 r. H3 AOXJiaAa 
O. B. Oninepa cjieAyeT, hto jictom 3Toro roAa o^cnAaeTca npncbuixa nepBbix Mexcn- 
xaHCxnx c6opoB. OAHaxo npn AaJibHenmeM npoABmxeHnn Ha ceBep nyTeniecTBeHHHX 
CTOJIXHyjICfl C TpyAHOCTHMH, BbI3BaHHbIMH XaX C 06 CTBCHHbIM HC 3 AOpOBbeM, Tax H Ha- 
npjDxeHHon BHyTpnnojiHTHHecxon oScTaHOBXon b Mexcnxe. Ha rpaHHije c TexacoM 
Ha oxcneAHunio Hanajin HHAenAbi, Bpa^cAyiomne c eBponenijaMH. Ho, HecMOTpa Ha Bee 
TpyAHOCTn, y^ce bcchoh 1842 r. C.-neTep6yprcxaa AxaAeMna Hayx nojiynima Tpn 6ojib- 


4 cn6. O AAH O. 1. On. 2—1842. N<> 19. § 130. JI. 3 o6.^l. 
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Phc. 2. Mapuipyr nyreinecTBHfl B. O. KapBHHCKoro b 1841 r. 


ihhx TpaHcnopTa c ceMeHaMH, repSapHWMH xojuiexqHflMH h HexoTopbiMH 5xhbmmh pac- 
tchhamh, a Taxace c 300JioniHecxHMH h apxeojiorHHecKHMH npeAMeTaMH. Oninep OTMe- 
naeT npn 3tom, hto nacTb echbmx pacTeHHH nocTpa^ajia H3-3a no3^Hero npH6biTHa b 
KpoHinTa^TCKyio raBaHb. Ectb npeanojiOHceHHJi, hto nacTb nocjiaHHbix KapBHHCKHM 
MarepHajiOB H3 MexcnxH He aocrania rieTep6ypra H3-3a onepeflHoro xopa6jiexpyme- 
hklh (JlHncKHH, 1913). OtfHaxo h Te MaTepnajibi, hto ^ohijih ao IIeTep6ypra, OKa3ajiHCb 
6ecueHHbiMH. O. E. Omuep imcan, nojiyHHB onepeAHyio nocbuiKy c ceMeHaMH h ^xhbm- 
mh pacTeHHAMH, hto «xojuiexijH>i oco6o Baama h flparoueHHa b othoihchhh k xaxTyco- 
BblM paCTeHH^M, H3 KOHX HeKOTOpbie OTJIHHaiOTCfl KpaCOTOK) IJBeTOB H npeBOCXOtfCTBOM 
(JipyKTOB. Oco6eHHo HexoTopbiH po,zj onyHura (Tax)xe 3acjiy)XHBaiOT BHHMaHra, Meagjy 
npoHHM, Agave, Jucca, Dasilirion...)». 5 

3aKOHHHB 3KcneAHUHOHHbiH MapuipyT oceHbio 1843 r., nyremecTBeHHHK BMecTe 
co BceMH cbohmh ocTaBiHHMHCfl xojijicxuhjimh norpy3HJicfl Ha pyCCKOe Cy#HO H OTnpa- 
BHJica b o6paTHbiH nyTb (pnc. 3). B xoHije 1843 r. oh 6jiaronojiyHHO aoctht KpoH- 
HiTa^Ta. H 3 Bcero co6paHHoro KapBHHCXHM b Mexcnxe MarepHajia HanGonee nojiHO 
oxa3ajiHCb npe^CTaBneHM 6oTaHHHecxHe xojuiexuHH (TpayT^errep, 1873). 3to 6ojiee 


5 PTHA. <D. 733. On. 87. 385. JT. 88. 
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2000 repOapHbix o6pa3ijOB, 6ojiee 100 o6pa3uoB ApeBecHH, KapnojiorHHecKaa kojijick- 
IJHfl, OrpOMHOe KOJIHHeCTBO CeMHH H, KOHeHHO, )KHBbie paCTeHHfl, CO MHOrHMH H3 KOTO- 
pbix eBponeihjbi no3HaKOMHJiHCb BnepBbie. CpeAH hhx 6ojibine Bcero 6buio KaioycoB. 
IIpHHeM OKOJIO 50 HOBbIX pOAOB H BHAOB 6bIJIH BnepBbie OTKpbITbl H OnHCaHbl CaMHM 
KapBHHCKHM. 3to KaKTycbi Pereskia pititache Karw., Deamia testudo (Karw.) Britt, 
et Rose, Dolichothele melaleuca (Karw.) Kraig, Copiapoa coquimbana (Karw.) Britt, 
et Rose, Haseltonia columna-trajani (Karw.) Backeb., a TaioKe 6 bhaob poAa Cereus, 
5 bhaob Echinocactus , 5 bhaob Opuntia. KpoMe Toro, KapBHHCKHM onncaji 9 hobmx 
bhaob poAa Agave , 5 bhaob Yucca , 3 burs Zamia h HexoTopbie Apyrne pacTemia. 
Ho HanOojiee 3aMeHaTejibHbiMH 6biJin hbxoakh Taxnx xaxrycoB, kzk Leuchtenbergia 
principis Hook., Ha3BaHHoro Tax b necTb npHHija MaKCHMHJinaHa JIenxTeH6eprcKO- 
ro, npHH«Binero ynacrae b (|)HHaHCHpoBaHHH 3KcneAHijHH, Ariocarpus kotschoubeya- 
nus (Lem.) K. Schum., BeponTHee Bcero Ha3BaHHoro no hmchh rpa(|)a Bmcropa IlaBJio- 
Bnna KonySen, b Be^ernm xoToporo HaxoAHJica IIeTep6yprcKHH EoTaHHHecKHH caA, 
h Astrophytum asterias (Zucc.) Lem. H3 3thx Tpex 3aMenaTejibHbix HaxoAOK H 3 BecTHa 
cy,ztb6a AByx nocjieAHHx. KapBHHCKHM npHBe3 H3 Mckchkh 3 3K3eMnjrapa Ariocarpus 
kotschoubeyanus , H33BaB ero Cactus kotschoubeyi. Oahh H3 hhx nonan b C.-IIeTep- 
OyprcKHH OoTaHHnecKHH can, BTopon 6mji no^apeH ceMbe B. n. Kony6ea, a TperaH 
6bui npo/iaH b napH^c 3a 1000 (JipaHKOB, rAe ero onncaji b 1842 r. JleMep (C. Lemaire) 
noA Ha3BaHHeM Anhalonium kotschoubeyanum Lem. (Lemaire, 1842). K coacaneHMio, 
HeH3BecTHO KaK AOJiro cymecTBOBaji ApHoxapnyc Kony6ea b HMnepaTopcKOM 6oTa- 
HHnecKOM ca^y. H3Becrao jihuib, hto Apyraa peAKOCTb — Astrophytum asterias, ao- 
CTaBJieHHbiH KapBHHCKHM b C.-IIeTep6yprcKHH caA h Ha3BaHHbiH hm Cactus asterius, 
npoacHji 3Aecb HeAOJiro. CKa3ajiocb OTcyrcTBHe onbiTa no BbipamHBaHHio KaxrycoB b 
neTep6ypre. 

3HaHHTeAbHaa KOJUieKuim ^chbothbix o6t>cktob nonojiHHJia Taioxe 3oojiorHHecKHH 
My3efi, b My3en TopHoro HHCTHTyTa nocTynHJiH o6pa3ijbi cepe6p«Hbix pyA, npHBe3eH- 
Hbie KapBHHCKHM. ^HpeKTop BoTaHHHecKoro caAa K. Meiiep, cmchhbihhh O. B. OHine- 
pa, nncaji b 1851 r., hto hco6xoahmo «o6paTHTb BHHMaHHe Ha 6oraTbie h AparoAeHHbie 
CHH COOpaHHH, no 06 lHHpH 0 CTH KOHX MO)KHO CyAHTb O HeyTOMHMOH Ae^TeJIbHOCTH cero 
H3BecTHoro nyTemecTBeHHHKa, a paBHO h MHorocjio^cHbix TpyAax 6oTaHHKOB HMnepa- 
TopcKoro C.-IIeTep6yprcKoro OoTaHHnecKoro caAa, KOTopbie CBepx nocTOiiHHbix 3ami- 
thh no caAy npHHy>KAeHbi 6buiH nocBUTHTb Bee CBoOoAHoe BpeMa b TeneHHe bocbmh jieT 
Ha OKOHHaHHe, pa3AeneHHe h HyMepoBKy chx orpoMHbix TpaBHHKOB, ApeBecHbix o6pa3- 
UOB, KapnoJiorHnecKHx coOpaHHH h npon. Ha Bee hhcjio rr. aKijHOHepoB». 6 

KapBHHCKHM onpaBAaji HaAOKAbi IIeTep6yprcKOH AKaAeMHH HayK h HMneparop- 
CKoro OoTaHHHecKoro caAa. Hma ero yBeKOBeneHO b Ha3BaHHH poAa Karwinskia Zucc. 
H3 ceM. Rhamnaceae h 6ojibinoro HHCJia bhaob, b tom HHCJie Nopalea karwinskiana 
(Salm-Dyck) K. Schum., Mammillaria karwinskiana Mart., Echinocactus karwinskii 
Zucc. ex Pfeiff., Echinofossulocactus karwinskianus Lawrence, Agave karwinskii Zucc. 
h AP- 

npomjio 160 JieT nocjie OKOHnaHHa 3KcneAHijHH BujibrejibMa OpHApnxa KapBHH- 
cKoro b MeKCHKy. 3a 3to BpeMH HMnepaTopcKHH C.-IIeTep6yprcKHH caA MHoroKparao 
MeHHJi CBoe Ha3BaHHe, nepexoA* H3 OAHoro BeAOMCTBa b Apyroe, a b 1931 r. oh Borneji 
B COCTaB BoTaHHHecKoro HHCTHTyTa. BoHHbl, peBOJIIOAHH, TOAbl X03«HCTBeHHOH pa3py- 
XH He CnOCOGCTBOBaJIH COXpaHHOCTH KOJIJieKLJHH, AOCTaBJieHHbIX KapBHHCKHM. TpyAHO 
npeAnojio^cHTb, hto ao Harnero BpeMeHH coxpaHHjiHCb >KHBbie pacTeHiw, npHBe3eHHbie 
nyTemecTBeHHHKOM H3 Mckchkh. OAHaKO b apxHBe BoTaHHHecKoro HHCTHTyTa xpaHHT- 

6 PTHA. O. 733. On. 87. fl. 385. JI. 104—105. 
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cji KaTanor BBiceaHHBix b HMnepaTopcKOM ca^y ccmjih 1843 r., 6 ’ r^e b o6meM cnncKe 
noA JSfo 8092—8481 npHBefleHO 389 o6pa3ijOB, coGpaHHBix KapBHHCKHM c yKa3aHHeM 
nyHKTOB hx c6opa. 3to npeACTaBHTejiH pa3JiHHHBix ceMeHCTB abctkobbix pacTeHHH: 6o- 
6 oBbie, cno)KHOi^BeTHbie, aHOHOBbie, 6HrHOHHeBBie, po3ou;BeTHBie, jiiothkobbic, TbiKBeH- 
Hbie, nacjieHOBbie, KHnapncoBbie, MajiBBOBBie, BbioHKOBbie, ry6ou;BeTHBie, MHM030Bbie 
h MHorae Apyrne. H3 hhx nonra nojiOBHHa c6opoB (155 o6pa3uoB) npHxoAHTca Ha ce- 
MeficTBO KaKTycoBbie (139 o6pa3u;oB) h Apyrne cyKKyjieHTHbie ceMeficTBa (Bcero — 
16 o6pa3AOB). riepBbie TpH ctpokh b cnncKe KaxrycoBbix 3aHHMaioT Cactus asteri- 
us , C. kotschoubeyi h C. leuchtenbergii. KpoMe toto, b cnncKe 3HanaTC« eme 4 poAa, 
51 bha h 89 HeonpeAejieHHbix o6pa3ijOB KaKTycoB. 3to 19 bhaob h 9 o6pa3ijOB poAa Ce- 
reus , 13 bhaob h 20 o6pa3UOB Echinocactus, 8 bhaob h 5 o6pa3UOB Mammillaria, 8 bh- 
AOb h 54 o6pa3ija Opuntia. 3Aecb TaiOKe npHBeAeHbi 4 BHAa poAa Yucca (ceM. Liliaceae), 

I bha Sedum (ceM. Crassulaceae), 2 BHAa Euphorbia (ceM. Euphorbiaceae), 8 bh¬ 
aob Agave (ceM. Agavaceae), 1 bh j\Asphodelus (ceM. Asphodelaceae ). K coacajieHHio, b 
3TOM CIIHCKe HeT OTMCTKH O BCXOtfCeCTH BbICeflHHbIX CCMJIH H O AaJIBHeHUieH CyAb6e ce- 
AHIjeB. OAHaKO, HeCOMHeHHO, KaKOe-TO KOJIHHeCTBO >KHBBIX pacTeHHH, COAep^CaBIHHXCH 
b XIX b. b opaH)Kepe^x h otkpmtom rpyHTe C.-IIeTep6yprcKoro caAa, 6buio BbipameHO 
H3 CeMHH, AOCTaBJieHHbIX KapBHHCKHM H3 MeKCHKH. 

Eojibhioh HHTepec npeACTaBJweT TaoKe kojuickahji apobcchh, co6paHHaa KapBHH¬ 
CKHM b MeKCHKe b 1841 r. Cennac HeB03M0)KH0 ycTaHOBHTb, KaKoe kojihhcctbo o6pa3- 
UOB ApeBecHH co6paji nyTemecTBeHHHK. K HacToameMy BpeMeHH b EoTaHHHecxoM My- 
3ee BHH PAH coxpaHHJiocb 105 o6pa3UOB. Ohh npeACTaBJiaioT co6oh HeGojibume 06- 
py6KH pa3HOH ajihhm, nacTO pacnnjieHHbie baojib c HaKJieeHHbiMH Ha hhx 6yMaambiMH 
3THKeTKaMH. HeKOTopwe o6pa3Ubi OTnojiHpoBaHbi, Apyrne coxpaHHJiH Kopy. Bee ohh 
BbiAejieHbi b OTAejibHyio kojuickahio h 3aHeceHbi b KapTOTexy ApeBecHH My3ea. Homh- 
mo 3thx o6pa3AOB b KapTOTexe hhcjiatcji eme 19, KOTopbie Haiira b HacToamee BpeMfl He 
yAanocb. 3to 2 BHAa poAa Opuntia ( Cactaceae ), Eugenia pimenta (Myrtaceae ), Bambu - 
sa sp. (. Poaceae ), Sabal sp. (. Arecaceae ), Dasylirion longiflorum ( Dracaenaceae ), Smilax 
officinale (Smilacaceae), Quercus sp. (Fagaceae), Acacia sp. (Fabaceae), Bauhinia sp. 
{Fabaceae), Trema lamarkianum ( Ulmaceae ), Castellea elastica Cerv. (Moraceae), Alo- 
phyllus edulis (St. Hill) h Sapindus inaequalis (Sapindaceae) h neKOTopbie Apyrne. 
Moecho npeAnojio)KHTb, hto ohh bxoa^t b hhcjio 25 o6pa3ijOB H3 kojijickijhh KapBHH- 
CKoro, He HMeiomux ceftnac pyKomiCHBix sthkctok hjih HMeiomux jihuib nojieBbie Me- 
TaJULHHeCKHe 3THKCTKH C HOMepaMH, o603HaHeHHBIMH pHMCKHMH Lpi(J)paMH. HHOrAa Ha 
TaKHx 6e3biM«HHbix o6pa3ijax npHBOAHTca TaiOKe MecTO c6opa. Bee ocTajibHbie o6pa3- 
Ubi onpeAejieHbi ao BHAa hjih ao poAa cbmhm KapBHHCKHM hjih nocjieAyiomHMH nccjie- 
AOBaTeJMMH H HMeiOT TaiOKe Ha 3THKeTKe KpOMe JiaTHHCKOrO Ha3BaHH« MeCTHOe Ha3Ba- 
HHe h MecTO c6opa. Ha name Bcero Ha 3THKeTKax BCipenaeTca jihuib HaAnncb «Karwins- 
ky, Mexico, 1841». 06pa3ijBi apobcchh npHHaAJieacaT npeACTaBHTejuiM 27 ceMencTB 
UBeTKOBBIX paCTeHHH, OTHOCJimHXCfl K 40 pOAaM H 45 BHAaM (Ta6jl. 1). KpOMe Toro, 

II TaKcoHOB onpeAejieHbi tojibko ao ceMeiiCTBa hjih ao poAa. 

B BoTaHHHecKOM My3ee EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa (BHH) PAH 
xpaHHTCn Taioxe KapnojiorHHecKaa kojijickijhji, co6paHHaa KapBHHCKHM b MeKCHxe. 
B HacTOjmjee BpeMJi OHa npeACTaBjieHa tojibko cyxHMH njiOAaMH. H3bcctho, hto Kap- 
bhhckhh npHCBUiaji b neTep6ypr h 3a4>HKCHpoBaHHBie b cnnpTe njiOABi, KOTopbie, no- 
BHAHMOMy, He COXpaHHJIHCB. Mo>KHO npeAnO JIO)KHTB, HTO H3HanaJIBHO KOJUieKUHJI BKJ1IO- 
najia ropa3AO 6ojiBinee hhcjio o6pa3uoB. K coacajieHHio, b toabi Bcjihkoh OTenecTBeH- 
HOH BOHHBI H 6 jIOKaABI JleHHHipaAa 3HaHHTeJIBHaa HaCTB KapnOJIOTHHeCKOH KOJIJieKAHH 


6’ ApxHB BHH. O. 273. On. 19. A- 378. 
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TAEJIMIJA 2 

06pa3uti iuioaob, coGpaHHbie B. O. KapBHHCKHM 


CeMewcTBO 

06 pa 3 Ubi 

CeMeftcTBo 

06 pa 3 uu 

Agavaceae 

Agave laetevirens hort. 

Asteraceae 

Bidens connata Muhl. 


A. polyanthoides Schiede ex Sclecht. 

Bignoniaceae 

Bignonia salicifolia Hamilt. 


Agave sp. 

Bromeliaceae 

Aechmea sp. 

Araliaceae 

Aralia sp. 

Cactaceae 

Astrophytum myriostigma Lem. 

Arecaceae 

Chamaedorea sp. 


Cereus lanuginosus Haw. 

Asclepiadaceae 

Asclepias angulosa Regel 


Echinocactus sp. 


Asclepias mucronata Thunb. 

Convolvulaceae 

Ipomaea sp. 


Asclepias sp. 

Cucurbitaceae 

Fagaceae 

Scroph ulariaceae 

Cucurbita tuberculosa Schrad. 
Pterocarpus officinalis Jacq. 
Gerardia sp. 


My3ea 6tijia yipaneHa H3-3a HeyAOBJieTBopHTejibHbix ycjiOBHH xpaHemia. Cefinac ao- 
CTOBepHO MO)KHO TOBOpHTb JIHHIb O 18 06pa3UaX H3 c6opOB KapBHHCKOTO, KOTOpbie HMe- 
k)t 3THKeTKy c (|)aMHJineH KOJiJieKTopa h MecTOM c6opa. KpoMe Toro, 2 o6pa3ija, He HMe- 
K>mne Ha 3THKeTKe (JmMHjiHH KOJuieKTopa, cy ah no MecTy c6opa h HexoTopbiM kocbch- 
hhm npH3HaicaM, MoacHO Taxace CHHTaTb c6opaMH KapBHHCKoro. no Been BepoaraocTH 
3THKeTKH, KOTopbiMH b Haeroamee BpeMa CHaOaceHbi o6pa3Abi, noMemeHHbie b CTemiaH- 
Hbie cocyAbi, 6ojiee no3AHero nponcxoacAeHHa h He npHHaAJieacar pyxe KapBHHCKoro. 
06pa3Ubi njiOAOB oraocaTca k 12 ceMeficTBaM abctkobmx pacreHHH, 14 poAaM h 14 bh- 
AaM, a TaioKe BKJnonaiOT 6 o6pa3ijOB, onpeAejieHHbix TOJibKO ao poAa (Ta6ji. 2). 

CaMaa Oojibiuaa h caMaa MajiOH3yneHHaa nacTb KOJiJieiojHH KapBHHCKoro npeACTaB- 
jieHa repGapHeM, KOTopbiH BKjnonaeT 6oJiee 2000 jihctob. IlepBbiM OoTaHHKOM, nacTHH- 
ho onpeAejiHBuiHM repOapHbie c6opbi KapBHHCKoro h pacnpeAeJiHBiHHM hx b 1851 r. 
b 6 pa3Hbix ynpoKAeHHH, 6biJi O. H. PynpexT. 3to cjieAyiomHe ynpeacAemia: HMne- 
paTopcKHH OoTaHHnecKHH caA, BoTaHHHecKHH My3efi JlMnepaTopcKOH AxaAeMHH HayK, 
My3efi niKOJibi jiecoBOACTBa C.-IIeTep6ypra, Mockobckhh, Ka3aHCKHH h TejibCHHr^op- 
ckhh yHHBepcHTeTbi. ripH otom b neTepOyprcKOM BoTaHHHecKOM caAy ocTajiHCb rep6ap- 
Hbie 3K3eMnJHipbI C pyKOnHCHbIMH 3THKeTKaMH KapBHHCKoro, Ha KOTOpbIX HMeiOTCH Aa- 
Ta c6opa h 4>aMHjiH« KOJiJieKTopa, a Taxace npHBeAeHbi HeKOTopbie cbcachha o co6paH- 
hom o6pa3ue. B ocTajibHbie ynpeacAeHHa nonaji AySjieTHbiH MaTepnaji OoJibineH nacTbio 
6e3 HMeHH KOJiJieKTopa h AaTbi. B AaJibHeHuieM npn o6i»eAHHeHHH EoTaHHHecxoro caAa 
h BoTaHHHecKoro My3ea b BoTaHHHecKHH HHCTHTyr repOapHaa xojuieKijHa KapBHHCKo¬ 
ro H3 3thx AByx ynpeacAemiH 6buia cjiHTa h HHcepnpoBaHa b (J)OHAbi 06mero ceKTopa 
Tep6apHa. K coacajieHHio, MOHorpa<f>bi, paOoTaBume c MeKCHKaHCKOH (fmopofi, peAKO 
UHTHpyiOT repOapHbie o6pa3ijbi H3 c6opoB KapBHHCKoro, xoTa ohh coAepacar 3HaHH- 
TejibHoe hhcjio ranoBbix MaTepnajioB. MHorne TaKCOHbi MeKCHKaHCKOH (fmopbi Obijih 
onHcaHbi HMeHHO no 3thm cGopaM. B HacToamee BpeMa b ranoBOM repOapHH OOmero 
ceKTopa TepOapna BHH BbiAejieHO Bcero 19 ranoBbix o6pa3ijOB, coOpaHHbix KapBHH- 
ckhm b MeKCHKe. riepeA hbmh He cToajia 3aAana npoBepHTb npaBHJibHOCTb yKa3aHHa Ka- 
TerOpHH THnOB, npHBOAHMbIX aBTOpaMH, BblAeJIHBIHHMH HX, a TaKace yCTaHOBHTb 4>aMH- 
JIHH CaMHX aBTOpOB. MbI JIHHIb npHBOAHM CnHCOK THnOBbIX o6pa3UOB B COOTBeTCTBHH 
c 3aMeTKaMH, HMeiomHMHca Ha repOapHbix jiHCTax. 3th o6pa3ijbi cjieAyiomHe: 

1 .Anthurium karwinskyi Schott (. Araceae ). Lectotypus, isolectotypus — 1 jihct: 
«Mexico, Colipa, Karwinsky». (= Anthuriumpentaphyllum (Aubl.) G. Don. var. bombici- 
folium (Schott) Madieson) 

2. Aspidosperma megalicarpon Muell.-Arg. (Apocynaceae). Holotypus, isotypi — 
5 jihctob.: «Mexico, Colipa, 1841—42, N 1348, Karwinsky». 
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3. Begonia karwinskyana A. DC. ( Begoniaceae ). Spec, authenticum — 1 jihct: 
«Iter Mexicanum, Izcatlan, ad fonts et rapes, 1841—42, N 1373, Karwinsky» 
(pnc. 4). 

4. Bouvardia karwinskyi Standi. (Rubiaceae). Holotypus.: «Mexico, Santiaguillo, 
Oct. 1842, N 3il2, Karwinsky»; paratypi — 2 jmcTa: «Mexico, July, 1842, N 3128, Kar- 
winsky; Mexico, Haciedade Santiaguillo, Aug. 1842, Karwinsky». 

5. Guadua aculeata Rupr. ex Foum. (. Poaceae ). Holotypus: «Mexico, Colipa, 1841, 
N 944, Karwinsky». (= Bambusa guadua Humb. et Bonpl. ssp. guadua) 

6. Guadua inermis Rupr. ex Foum. {Poaceae). Holotypus: «Mexico, 1841, 1842, 
N 946 b, Karwinsky». (= Bambusa guadua Humb. et Bonpl. subspec. guadua) 

7. Heliotropium karwinskyi J. M. Johnst. (. Boraginaceae ). Holotypus: «Mexico, 
Coimbre de Santiaguillo, Dec. 1841, N 646, Karwinsky». 



Phc. 4. r ojiothit Begonia karwinskyana A. DC. (LE). 
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8. Jpomoea sp. nov. ( Convolvulaceae ). Spec, authenticum — 1 jihct: «A1 Rancho 
de las Piedras al Rancho del Limon, Karwinsky». 

9. Jacquinia schiedeana Mez ( Theophrastaceae ). Spec, authenticum — 1 jihct: 
«Mexico, 1841—1842, N 451, Karwinsky». 

10. Monstera karwinskyi Schott ( Araceae ). Holotypus: «Mexico, 1841—42, N 838, 
Karwinsky». (= Monstera acuminata C. Koch) 

11. Persea sp. nov. (. Lauraceae ). Spec, authenticum— 1 jiHCT:«Mexico, ex Apalachi¬ 
cola (Florida), XI. 1840, N IX, Karwinsky». (= Nectandra coriacea (Sw.) Gris.) 

12. Sabal mexicana C. Mart. ( Arecaceae ). Spec, authenticum — 1 jihct: «Mexico, 
Tehuantepec, Oaxaca, near the shore of the Pacific Ocean, Karwinsky». 

13. Tillandsia karwinskyana Schult. ( Bromeliaceae ). Holotypus: «Mexico, laEscon- 
dida, VIII. 1842, Karwinsky». 

14. Vanquelinia karwinskyi Maxim. (Rosaceae). Spec, authenticum — 1 jihct. 

15. Zamia loddigesii Miq. var. longifolia Schuster (Zamiaceae). Lectotypus, isolec- 
totypus — 1 jihct: «Mexico, Colipa, 1841, 1842, N 1029, Karwinsky»; syntypi — 4 jihc- 
Ta: «Mexico, Colipa, 1841, 1842, N 1029 b, Karwinsky». 

H 3 cneijHajii>Hi>ix o6pa6oTOK, nocBameHHbix ocTajibHbiM TaxcoHOMHHecxHM rpyn- 
naM, cflejiaHHbix Ha ochobc repGapira KapBHHCKoro, H3Becraa jihuib paGoTa OypHbe 
(Fournier, 1886), no 3JiaxaM. B Hen npHBe^eHO okojio 100 repGapHbix o6pa3ijOB H3 c6o- 
poB KapBHHCKoro. 

Eojibmaa nacTb repGapmi GbiJia coGpaHa KapBHHCKHM b 1841—1842 it. b aojih- 
He ceBepHee BepaKpyca (Veracrus) ao rop TaMayjinnac (Tamaulipas) MeacAy Bhk- 
TopneH (Victoria) h MnxHyaHa (Miquihuana). HexoTopbie yxa3aHHB KapBHHCKoro Ha 
MecTOHaxo)KAeHHe o6pa3ija, npHBeACHHwe Ha araxeTKax, ipyAHo noAAaiOTCfl pacuiH(J)- 
poBKe. BepoflTHee Bcero, KapBHHCKHH npaxTHKOBan ynaKOBKy o6pa3ijoB, coGpaHHbix 
b oahom MecTe hjih b HecxojibKHx p^aom pacnojio^ceHHbix MecTax, b OAHy CBB3xy, Hy- 
MepyB ee h CHaGflcaa o6men jijm Bcex o6pa3ijOB 3thkctkoh. CoxpaHHJiocb 36 tbkhx bbi- 
pe3aHHbix c ynaKOBKH cbjbok 3thkctok, CAejiaHHbix KapBHHCKHM. Ecjih ynecTb, hto 
CBB3KH HyMepOBaJIHCb B XpOHOJIOTHHeCKOM nopBAKe, TO MOflCHO npeACTaBHTb AOCTa- 
tohho nojiHyK) KapTHHy MapmpyTa nyTemecTBeHHHKa. /JonojiHHTejibHyio HH(J)opMa- 
AHK) AaiOT TaoKe othkctkh c OTAejibHbix repGapHbix o6pa3AOB. Bepoarao, cbb3kh I—X 
BKJiKDHajiH pacTeHHB, coGpamibie MOKAy IlanaHTjia (Papantla) h YaxyTjia (Huejutla) h 
Pbaom c YaxyTjia jictom 1841 r. Cbjbkh 1—10 coAepacajiH pacTeHira, coGpaHHbie oko¬ 
jio Yaxyma b oxTflGpe 1841 r. h no nyra b OpxacHTac (Horcasitas), OTKyAa KapBHH¬ 
CKHH BepHyjicB b AeKa6pe Toro ym e roAa. HHorAa HaAnncn Ha CBB3xax coAepncajiH ao- 
nojiHHTejibHyio HH^opMaipno, HanpHMep: «IX. Huichilingo 9 Leguas de Huejutla»; 
«N I. Huejutla a fine octobri 1841 ueque ad 5 Nov-re». ^Opyrne cbjbkh, ohcbhaho, 
BKjnoHaaH pacTeHHB, co6paHHbie b pa3Hbix Tonxax «N 1. Plantae lectae in proximi- 
tate oppido San Miguel de Auguayo (nunc Victoria) in montibus Sierra Madre et in pla- 
nitie mens. Junii et Jul. 1842». HaxoHeij, HexoTopbie cbb3kh hmcjih OTHomeHHe tojibko 
k KaKOMy-TO OTAejibHOMy ynacTKy ajihhhoto nyremecTBira: «N 4. Plantae lectae in iti- 
nere a Huejutla ad Horcasitas. De San Vicente al Tamuin ad marginibus flum. Panuco 
14 leguas in una die pereundas per desertum sine gentes nec agua» (McVaugh, 1980). 
K coacajieHHK), He coxpaHHjiocb KaKHx-jinGo oGepTOK co cbb3ok c repGapneM, co- 
GpaHHbiM b 1843 r. Ho oGbihho, KaK h b 1842 r., xa)KAbiH o6pa3eu, 1843 r. CHa6)KeH 
MajieHbKOH nojieBOH othkctkoh. Ohh HanncaHH b ochobhom Ha JiaTbiHH, HHorAa Ha 
HCnaHCKOM HJIH Ha HeMeAKOM B3blKe. TaKHe 3THKeTKH oGbIHHO COAep^CaT KpaTKHe 
CBeACHHB o MecTOHaxo^cACHHH h Meame h roAe cGopa (Ha Gojiee no3AHHx araxeTKax 
nacTb 3toh HH(J)opMaAHH ynymeHa). HacTO Ha araKerae AaeTca onncaHHe abctkob 
hjih Apyrnx nacTeii coGpaHHoro o6pa3ija. HHorAa TaioKe npHBOAHTca HapoAHoe Ha- 
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3BaHHe hjih HapoAHoe Hcnojib30BaHHe pacTeHM, a b HexoTopbix cjiynajix jiaraHcxoe Ha- 
3BaHHe. 

repGapHbie o6pa3ABi He hmckdt ckbo3hoh HyMepaAHH xojuieKTopa. HHorAa oh Hy- 
MepoBaji p^A pacTeHHH, coGpaHHbix b oahom MecTe, hjih bhabi OAHoro poAa. npn pa3- 
6opxe repGapHB b neTepGypre, Bepoarao PynpexTOM, eMy Gbijih AaHbi HOBbie HOMe- 
pa. Ohh pacnojio^ceHbi b CHCTeMaranecKOM nop^AKe h HaHHHaiOTCB c ceM. Ranuncula- 
ceae (Clematis), a 3axaHHHBaiOTCfl HecocyAHCTbiMH Cryptogams. CorJiacHO yKa3aHHBM 
PynpexTa, repGapHH, npeAHa3HaHeHHbm am HMnepaTopcKoro EoTaHHHecKoro caAa, 
BKJIKDHaJI 2171 HOMep. PyKOnHCHblH CnHCOK, COCTaBJieHHblH HM CaMHM H XpaHJIIAHHCB 
b OGineM ceKTope rep6apmi EHH (LE), coAepacHT 1136 HOMepoB (BKjnonaa 1096 H3 
MeKCHKH, 26 H3 raBaHbl, 11 H3 OjIOpHAbI H 3 C EaraMCKHX OCTpOBOB), KOTOpwe, 
nO-BHAHMOMy, HMeJIH 3THKCTKH C npeABapHTCJIbHblM OnpeACJICHHCM o6pa3AOB CaMHM 
KapBHHCKHM. KpoMe Toro, BepoBrao no3AHee, b otot cnncox BKjnoneHO eme 173 HOMe- 
pa — o6pa3Abi, He HMeBnme onpeACJieHHB KapBHHCKoro, nacTb H3 KOTopwx 6buia onpe- 
AejieHa ApyrHMH cneuHajiHCTaMH. B oGmen cjioachocth cnncox coctoht H3 1509 HOMe- 
poB (pnc. 5). 

CjieAyeT otmcthtb, hto ecjiH cpeAH achbbix pacTeHHH, AOCTaBJieHHbix H3 Mex- 
chkh KapBHHCKHM, npeo6jiaAajiH KaKTycbi, to cpeAH repGapHbix c6opoB hx onem* 
HeMHoro. Bepoarao, 3to onpeAejiajiocb cjio^choctbk) rep6apH3aijHH cohhbix npeACTa- 
BHTejien ceM. Cactaceae. HaM H3BecTeH jihuib 41 repGapHbin o6pa3eA KaKTycoB, co- 
6paHHbix KapBHHCKHM: Ancistrocarpus uncinatus (Galeotti) L. Benson (1 jihct), Ario- 
carpus kotschoubeyanus (Lem.) K. Schum. (1), A. retusus Scheidw. (1), Austrocylin- 
dropuntia imbricata (2), Cereus pentagonus (1), Cereus sp. (2), Coryphantha sp. (1), 
Echinocactus platyacanthus Link et Otto (2), Echinocereus sp. (4), Epiphyllum oxype- 
talum (DC.) Haw. (1), Ferocactus echidne (P. DC.) Britt, et Rose (2), F. hamatocant- 
hus (Muehlenpf.) Britt, et Rose (4), Mammillaria prolifera (Mill.) Haw. (2), Opuntia 
grandiflora Engl. (1), O. imbricata (Haw.) DC. (2), O. leptocaulis DC. (3), Opun¬ 
tia sp. (2), Rhipsalis baccifera (Mill.) Steam (2), Rhipsalis sp. (1), Rhodocactus zinniae- 
florus (DC.) Rnuth. (1), Selenicereus pteranthus (Link et Otto) Britt et Rose (1), Steno- 
cactus sp. (1), Thelocactus sp. (1). KpoMe toto, HMeeTCfl Taxace 2 HeonpeAejieHHbix ao 
poAa o6pa3ija xaxrycoB, oahh H3 KOTopux npeACTaBjieH abctkom, a Apyron ceaHijeM. 
HyacHO oTMeTHTb, hto non™ Bee o6pa3ijbi cHa6»ceHbi pyxonncHbiMH araxeTKaMH koji- 
JiexTopa, KOTopbie KpoMe MecTa h AaTbi c6opa coAepacaT xpaTKHe CBeAeHHa o pa3Mepax 
h oxpacxe ABeTKOB, BpeMeHH hx ABeTeHH^, a Taxace o pa3Mepax, <j)opMe, ABeTe h HHCJie 
Kojiionex b apeojiax. HHorAa Ha 3THxeTxax npHBOABTCn h Apyrne AaHHbie. TaK, Hanpn- 
Mep, KapBHHCKHH cHHTaji, hto xopouio H3BecrabiH cennac 3nn(J)HTHbiH KaxTyc Epiphyl¬ 
lum napa3HrapyeT Ha MexcHxaHCKOH najibMe Coripha umbraculifera («Parasitta super 
palmas»). 

B 2003 r. HcnojiHHJiocb 160 JieT co BpeMeHH OKOHnamw axcneAHAHH B. O. Kap- 
bhhckoto b MeKCHKy. H xotb 3KcneAHAHK) nacTO npecJieAOBajiH HeyAann, HaHHHaa c 
nepBoro KopaGjieKpymeHHB no nyra b MeKCHxy h KOHnaa nponaacen nacra kojijickahh 
Ha oGparaoM nyra, KapBHHCKHH c necTbK) BbinojiHHJi B03Jio)xeHHbie Ha Hero neTep- 
GyprcKOH AxaAeMHH Hayx 3aAann. Oh onpaBAaa HaAeacAbi h HMnepaTopcKoro EoTaHH- 
necKoro caAa, AOCTaBHB orpoMHbie GoTaHHnecKHe kojuickahh. EjiaroAapa 3toh axcne- 
Ahahh HaniH 3HaHHB o GnojiorHHecKOM pa3Hoo6pa3HH pacTHTejibHoro MHpa Taxon Aaae- 
koh TorAa MeKCHKH 3HanHTejibHO pacniHpHjiHCb. 3to ocoGeHHO BaacHO b coBpeMeHHyio 
anoxy, xorAa noBceMecrao nponcxoAHT coxpaiAeHHe TeppHTopHH, 6jiaronpHBTHbix am 
npoH3pacTaHHB Tex hjih hhbix bhaob pacTeHHH. CoxpaiAaeTCB h 6nopa3Hoo6pa3He Ha 
Hameii njiaHeTe. Oco6chho 3to xacaeTca npeACTaBHTejien ceMeiicTBa KaxiycoBbix, xo- 
Topbie noABepraioTCH yHHHTOflceHHio He tojibko H3-3a coxpaineHHfl ecTecTBeHHwx 6ho- 
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Phc. 5. rojicmm Monster a karwinskyi Schott. (LE). 


toiiob, Heo6xo^HMtix jxjul hx cymecTBOBaHHH, ho h b pe3yjn>TaTe HeyMepeHHbix c6opoB 
3 thx pacTeHHH, npecjieflyiomHX KOMMepnecKHe ijejiH. MHorae npe^cxaBHTejiH ceMeii- 
CTBa era™ 3a nepuoR, npomeAiHHH co BpeMeHH 3Kcne,zjHijHH KapBHHCKoro, peAKHMH h 
HCH e3aiomHMH. Bot noneMy pe3yjibTaTbi 3Kcne#HijHH KapBHHCKoro KpoMe hhcto Hayn- 
Horo h HCTopunecKoro HHTepeca hmciot BnojiHe coBpeMeHHbiii npaKTHHecKHH HHTe- 
pec, KOTopbiH MOflceT BHecTH BKJiaA b flejio oxpaHbi npHpoAbi h coxpaHeHHa 6Hopa3Ho- 
o6pa3Hfl. 
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Ejiaro/japHOCTH 


Abtop Bbipa^caeT rjiyGoKyio Gjiaro/japHocTb coTpyzjHHKy PoccHHCKoro rocyAapcT- 
BeHHoro HCTopHnecKoro apxHBa (PTRA) C. H. CenejjKHHOH 3a HeoijeHHMyio noMoujb b 
paGoTe c apxHBHbiMH AOKyMemaMH h 3 aB. apxHBOM EHH PAH T. H. Chmohchko 3a no- 
Momb b po3bicKe AoxyMeHTOB HMnepaTopcKoro GoTaminecKoro cajja. 
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SUMMARY 

The data are given about Karwinski’s collections gathered during the expedition to 
Mexico (1840— 1843) and kept in the Komarov Botanical Institute of the Russian Acade¬ 
my of Sciences. At present they include wood collection (105 items), carpological col¬ 
lection (18 items) and herbarium (about 2 000 items, including 15 authentics). 
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PaccMaTpHBaeTca Bonpoc xpaHeHna h o6pa6oTKH nepBHHHbix reoboTaHHHecKHX MaTepHajioB c Hcnonb- 
30BaHH6M COBpeMeHHbIX HH(j30pMaUHOHHbIX TeXHOJTOrHH. 06cy>K£aK)TCfl B03MOMCHbie BapHaHTbl ITpe^CTaBJie- 
hha ^aHHbix ot TaGjTHitbi EJJ, flo 3anHCH BH^a «ceKUH5i\napaMeTp = 3HaneHHe» h nepapxHHecKOH CTpyioypbi. 
npe^noMceH MeTOfl xpaHeHHa HH<j)opManHH Ha ochobc pacumpaeMoro a3biKa pa3MeTKH (XML) h npHBe^eHa 
KOHKpeTHaa (J)opMa npeflCTaBJieHHB onHcaHHX npobHOH njroma^H b BH^e XML-flOKyMeHTa. Ilpe^JTOMceHa 
nporpaMMHaa peajiH3auH« MeTOfla — pe^aKTOp reoboTaHHHecKHX MaTepnajiOB ECODAT, npe^ycMaTpH- 
BatoiijHH B03M0»H0CTb aHanH3a ^aHHbix no npoH3BOJTbHOMy ajiropHTMy Ha ocHOBe TexHOJiornH MO^yJieH 
pacuiHpeHHJi. 

KjnoneBbie cjioBa: xpaHeHHe h obpaboTxa aaHHbix, (j)HToijeHapHH, «3bix XML, reoboTaHiinecKHe 
onHcaHHa. 

06pa6oTKa AaHHbix — ijeHTpajibHbiH 3Tan coBpeMeHHbix <j)HTOijeHOJiorHHecKHx hc- 
CJieAOBaHHH, B HaCTO^UtHH MOMeHT OCymeCTBJHieMblH c HIHpOKHM HCnOJIb30BaHHeM KOM- 
nbiOTepHbix TexHOnomii. JJjix aHajiH3a hcxoahoh HH^opMaipm, b o6meM cnynae npe#- 
CTaBjiaiomeH coGoh mbcchb AaHHbix, ncnojib3yeTCH ijejibiH piiA nporpaMMHbix cpeACTB, 
b CBH3H c neM OAHy h Ty yK e 3aAany moacho peniHTb pa3JiHHHbiMH nyTHMH. OAHaico npaic- 
THKa noKa3biBaeT, hto aHajiorHHHbie no pe3yjibTaTaM cnoco6bi o6pa6oTKH HepeAKO cy- 
meCTBeHHO pa3JIHHaiOTCH no 3<|)<|)eKTHBHOCTH (BpeMeHH HCnOJIHeHHil). Bonpocbl npOH3- 
BOAHTeJIbHOCTH BCTaiOT OCOGeHHO OCTpO npH pa6oTe C GoJIbUIHMH CepHHMH reoGoTaHH- 
necKHx onncaHHH, n b HexoTopbix cjiynajix cnoflCHbin HTepaTHBHbin ajiropnTM MO)KeT 
BbinojiraTbca CTOJib mcajichho, hto pe3yjibTaT OKa3biBaeTCH npaKTHHecKH HeAOCTiDKHMbiM. 

Ba^cHbiM BonpocoM (xpoHOJiornHecKH npeAinecTByiomHM o6pa6oTKe) 5iBjmeTC5i npo- 
GjieMa KOMnbioTepHoro bboab h xpaHemw reoGoTaHHnecKHX MaTepnajiOB. Bonpoc 3 tot 
6bui BnepBbie noAHflT Ha 3 -m coBemaHHH no KJiaccn<|)HKaijHH pacTHTejibHOcra n OTpa- 
tkqh b npnHHTOM TorAa riojioflceHHH o <J)HToijeHapHflx (AjieKcaHApoBa, 1972). BnocjieA- 
ctbhh MeTOAHKa co3AaHna (J)HTotteHapHeB pa3pa6aTbmajiacb ynpeAHTejiaMH (JmToije- 
HapnH Ka(J>eApbi reoGoraHHKH CnGry (EjnoMeHTajib, HeinaTaeB, 1986). HcoGxoahmo 
OTM eTHTb,HTO onHcaHHe npoGHon njiomaAH HBjraeTCH aobojibho TpyAHo (j)opMajiH3ye- 
mmm ranoM nepBHHHoro MaTepnajia — Ka^cAoe onncaHne npeACTaBjraeT coGoh BHyr- 
peHHe cjio>kho opraHH30BaHHyio HH^opMaunoHHyio CTpyicrypy, npnneM (JiopMa n noji- 
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HOTa npeflCTaBJieHHfl ee OTAejibHbix nacTeH BapbnpyiOT b 3aBHCHM0CTH ot THna pacTH- 
TeiibHocTH, BapnaHTa mctoahxh c6opa AaHHbix, MeTOAHHecxnx npeAnoHTeHHH aBTopa h 
Ap. Bee CKa3aHHOe Bbline npHBOAHT K B03HHXH0BeHHK) npHHUHnHaJIbHbIX 3aTpyAHeHHH 
Ha nyra k 3<jxj)exTHBHOH xoMnbioTepn^aijHH npopecca o6pa6oTKH reoGoTaHHnecxHx Ma- 
TepHaJIOB, HTO HBJMeTCfl npeAMeTOM AaHHOH CTaTbH. 

Oahhm H3 BonpocoB, TpeGyiomHx oGcyaeAemw, hbjihctch npoGjieMa HecoBMecraMO- 
cth pa3JiHHHbix naxeTOB npHKjiaAHbix nporpaMM reoGoTaHHnecxoro Ha3HaHeHira. Bnoji- 
He ecTecTBeHHo, hto pa3Hoo6pa3He mctoaob coBpeMeHHOH axojiorHH hcbo3mo)xho pea- 
JiH30BaTb b paMKax oahoh nporpaMMbi h, xax npaBHJio, npHxoAHTca nocjieAOBaTenbHO 
npHMeHUTb pa3JiHHHbie AOCTynHbie nporpaMMHbie npoAyxTbi. OAHaxo hx <f>opMaTbi AaH- 
HblX H HHTep<j)eHC n0JIb30BaTeJia HepeAKO flBJHIIOTCfl HeCOBMeCTHMbIMH, B CBH3H C HeM 
B03HHKaeT Bonpoc — b xaxoM BHAe coxpaHHTb HCxoAHbie MaTepnajibi, htoGbi Bno- 
CJieACTBHH OHH 6bIJIH AOCTynHbl H3 pa3JIHHHbIX nporpaMM. Pa3peiHHTb 3TOT Bonpoc ny- 
TeM Bbi6opa oahoh H3 nporpaMM Bp^A jih bo3mo)xho. HeoGxoAHMO Taioxe otmcthtb, hto 
H anGojibuiKH HHTepec rjw reo6oTaHnxa npeACTaBJiaeT B03M0)XH0CTb o6pa6oTxn AaH- 
hwx no opnrnHajibHbiM ajiropnTMaM. Hah othm nyreM, c Heo6xoAHMOCTbio npHxoAHTca 
pernaTb 3aAany C03AaHHx «MOCTa» MOXAy opnrnHajibHbiMH nporpaMMaMH n MaccnBaMH 
ncxoAHbix AaHHbix, xpaHHmnxca b oahom H3 oGmeynoTpeGHTejibHbix 4>opMaTOB. B 03 - 
Mo^cHoe pemeHne 3Toro Bonpoca 6yAeT o6cy>XAaTbCfl AaJiee. H HaxoHep, eme oahoh 
B a>XHon npo6jieMon HBjraeTca Bonpoc 3amHTbi AaHHbix npn paGoTe b xopnoparaBHbix 
ceTiix By30B n Ha xoMnbioTepax o6mero nojib30BaHira BooGme. 

no MHeHHio aBTopoB, pa3pa6oTxa 3(J>4)exTHBHoro cnocoGa opraHH3aijHH reoGoTaHH- 
Hecxnx MaTepHaaoB CBinaHa c pemeHneM p^Aa 3aAan, cpeAH xotopmx: 1) <J)opMajiH3a- 
Ahh ncxoAHbix AaHHbix; 2) opraHH3aijiHi HHTep(j)eHca BBOAa AaHHbix, aAanTnpoBaHHoro 
X XOHXpeTHOH MeTOAHXe OnHCaHM (b HaCTHOCTH, X TpaAHAHOHHOMy pOCCHHCXOMy Ba- 
pnaHTy); 3) oGecneneHne bo3mo»chocth 3aujHTbi AaHHbix; 4) co3AaHne oGoGmeHHoro 
HHTep<f)eHca AOCTyna x AaHHbiM, no3BOjraiomero nojib30BaTejno npoBOAHTb oGpaGoTxy 
no coGcTBeHHOMy anropnTMy. 

npe^CAe neM nepeiroi x hx nocjieAOBaTeJibHOMy paccMOTpeHHio, hcoGxoahmo oGcy- 
AHTb Bonpoc, BCTaiomnH npH oGpaGoTxe Gojibumx BbiGopox, — Bonpoc mctoahxh opra- 
HH3aAHH reoGoTaHHHecxHX MaTepHanoB b BHAe 6a3 AaHHbix (B J\). 


K eonpocy o C03abhhh 6a3 AaHHbix reo6oTaHHHecKHx onncaHHH 

Oahoh H3 nepBbix HHcjjopMaijHOHHbix TexHOJiorHH, ocBoeHHbix GoTaHHxaMH, Gbnio 
Hcnojib30BaHHe 6a3 AaHHbix a^ xpaHeHHX xapaxTepncrax bhaob, xaTajioroB repGap- 
hmx xojuiexAHH h t. n. B (J)HTou,eHOJiorHH Taioxe cymecTBeHHo BamioH HBJiaeTca bo3- 
Mo^cHocTb ynopaAOHeHHoro xpaHeHHa MaccHBOB AaHHbix, b HacraocTH onncaHHH pac- 
THTejibHocTH Ha npoGHbix njiomaAax. OGpaGaTbiBaa Taxne MaccHBbi xax eAHHoe ijejioe, 
MO>XHO npoBOAHTb MaCHITaGHbie HCCJieAOBaHHX, OAHaXO HeoGxOAHMbIM yCJIOBHeM 3TO- 
ro HBjiaeTC^ AOCTaTOHHaa CTeneHb <J)opMajiH3aijHH AaHHbix. Kax noxa3aHO b p^Ae pa- 
Got (3ayronbHOBa h AP-, 1995; 3ayrojibHOBa, XaHHHa, 1996 h ap*)> Hcnojib30BaHHe 

6a3 AaHHbix H, B HaCTHOCTH peJMAHOHHblX, n03B0JIHeT AOCTHHb BbICOXOH CTeneHH (J)Op- 
MajiH3aAHH h yAoGcTBa oGpaGoTXH. OTCiOAa B03HHxaeT HAea co3AaHHa 6a3 AaHHbix reo- 
GoTaHHnecxHX onHcaHHH; Taxon noAXOA xaaceTca oneBHAHbiM, ocoGchho ecjiH ynecTb 
AOCTynHocTb h npocTOTy HcnoJib30BaHHa cooTBeTCTByiomero nporpaMMHoro oGecne- 
HeHHa — cncTeM ynpaBjieHira 6a3aMH AaHHbix (CYEJX). TeM He MeHee paccMOTpe- 
Hne AaHHoro Bonpoca BcxpbiBaeT p^A AeTajieii, He no3BOjnnoiimx cHHTaTb «HacTOJib- 
Hbie» CYEfl (x 3 toh xaTeropHH othochtc^ Taxne innpoxo Hcnonb3yeMbie naxeTbi, xax 
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FoxPro, MS Access h ap) yHHBepcanbHbiM cpeACTBOM BBOAa h xpaHemra reoGoTaHHHe- 
ckhx MaTepHanoB (Boryakov, 2002). 

ripeACTaBJieHHe b bhac TaGjiHijbi ochobhbix npH3HaKOB (ojicmchtob) aa** cepHH reo- 
OoTaHHqecKHX onncaHHH hbjihctch, 6e3ycjiOBHO, yAoGHbiM npneMOM. B 3tom cjiynae b 
nepBOM CTOjiGije (nojie) TaGjiHijbi MoaceT C0Aep>xaTbCH, HanpHMep, HOMep onncaHHH, 
bo BTopoM — AaTa h t. a. flaHHbie no cocTaBy ApeBOCTOH, npaBAa, npn otom npnAeTCH 
XpaHHTb B OTfleJIbHOH CBH3aHHOH TaGjIHIje H npn HeoGxOAHMOCTH H3BJieKaTb HX OTTy- 
Aa ajw Ka5K^oro KOHKpeTHoro onncaHHH no ero HOMepy nocpe^cTBOM 3anpoca k Efl. 
3Ta TexHOJionw i nenoBexa, He3HaKOMoro c pcjihahohhoh KOHuenunen, ym e He hbjih- 
eTCfl npocTon n HHTynTHBHO noHHTHon, hto, oAHaxo, He MemaeT (J)yHXAHOHnpoBaHHio 
CaMOH HH(J)OpMaHHOHHOH CHCTeMbl. 1IJIOXO TO, HTO npH TaKOM nOAXOAe e^HHCTBeHHO 
B03M0HCHBIM CnOCoGoM paGOTbl HBJIHeTCH CTporO UeHTpajIH30BaHHbIH (Ha OAHOH ManiH- 
He) bboa h xpaHeHHe AaHHbix. npeAnojiaraeTCH co3AaTb, kohchho, ceTeBOH BapnaHT, 
npn kotopom pa3Hbie nojib30BaTejiH H3 pa3Hbix MecT jioxajibHOH cera oGpamaiOTCH 
k cepBepHon B rjul ee 3ano jihchhh , nojiyneHHH AaHHbix h t. n., ho 3to cnjibHo ycjioac- 
hhct paGoTy c TexHHHecxon tohxh 3peHHH. OpraHH3aijHH Acn,eHTpajiH30BaHHoro (Ha ot- 
AenbHbix KOMnbKDTepax) BBOAa cpe actbbmh HacTOJibHbix naxeTOB c nocjieAyiomeH chh- 
xpoHH3aHHen Mano cooTBeTCTByeT caMOH xoHAenijHH B J\. TaxHM o6pa30M, npn ncnojib- 
30BaHHH 6a3 AaHHbix mx opraHH3au[HH paGoTbi c cepHHMH reoGoTaHHnecxnx onncaHHH 
cjie^CTBHeM (J)opMajiH3aHHH h yzjoGcTBa o6pa6oTKH hbjihctch oTcyTCTBne thGxocth, 
hto co3,qaeT npenHTCTBHH k mnpoKOMy ncnojib30BaHHK) Taxoro noAxoAa. Be3ycjiOBHO, 
yAoGHen 6bmo 6bi hmctb B03M0HCH0CTb peflaicrapoBamm AaHHbix Ha OT^ejibHbix I1K BHe 
3aBHCHMOCTH OT IjeHTpajIbHblX BblHHCJIHTeJIbHblX MOUJHOCTeH. 

HeoGxo^HMO Taioxe otmcthtb TpyAHOcra, B03HnxaiomHe npn cbcachkh Gjioxa Men- 
xhx njioma^ox (HBJiniomerocH nacTbio CTaH^apraoro onncaHHH) b eAHHyio TaOnnuy. 
IlepBoe oneBHAHoe pemeHne coctoht b co3AaHHH TaGjmubi, cTOJiGijaMH xoTopon BbicTy- 
naiOT OTflejibHbie BHAbi. 3 tot noAXOA, OAHaxo, AaJiex ot yaoGcTBa — BeAb npn oGbcah- 
HeHHH onncaHHH cyMMapHoe hhcjio bhaob GbicTpo pacTeT, cootbctctbchho yBejiHHHBa- 
eTCH h oGiahh oGbcm AaHHbix npn He3HanHTejibHOM yBejiHneHHH nojie3HOH HH<j)opMa- 
Ahh. B otom cjiynae jiynuie npHMeHHTb xjiaccHnecxHH pejiHijHOHHbiH noAXOA (Tor^a, 
npHMeHHTeJibHo x paccMaTpnBaeMOMy npHMepy, TaOjinija AOJnxHa coAepacaTb xpoMe 
nojin co 3HaneHHHMH oGhjihh Taxnce nojin c HAeHTH<j)HxaTopoM onncaHHH n hachth^h- 
xaTopoM BHAa). Ho npn 3 tom jiorHHecxan CBH3b MoxAy pa3JiHHHbiMH nacTHMH HH(j)opMa- 
Ahh, xacaiomnMHCH oTAejibHbix onncaHHH, npocjioxHBaeTCH c TpyAOM. Bo3HnxaK)T bo- 
npocbi oGecneneHHH ccbuionHon acjiocthocth AaHHbix, xoTopbie pemaiOTCH jihuib ny- 
TeM npHMeHeHHH cepBepHbix TexHOJiornH (b HacTOJibHbix CYE/J 3 th cpeACTBa cjiaGo 
npeACTaBjieHbi). Bee cxa3aHHoe Bbirne npnBOAHT x BWBOAy o Aejiecoo6pa3HocTH opra- 
HH3aAHH MaccHBOB reoGoTaHHHecxHx AaHHbix no (JjanjiOBOMy npnHAHny (oaho onnea- 
Hne — oahh (J>aHJi). 3 tot noAxoA yAoGeH h, no-BHAHMOMy, He HMeeT ajibTepHaraB npn 
opraHH3ai*HH ACAeHTpajiH30BaHHoro rnGxoro BBOAa. B to me BpeMH hcoGxoahmo noA- 
nepxHyTb, hto oh mohcct 6bm> ncnoJib30BaH b xoMnnexce c TpaAHijHOHHbiM CYE^-opH- 
eHTHpoBaHHMM noAxoAOM. B nacraocTH, nepBbiM n He3aBHCHMbiM 3TanoM paGoTbi mo- 
HceT 6biTb bboa n xpaHeHHe reoGoTaHHHecxnx onncaHHH b bhac 4>aHJiOB, xoTopbie npn 
HeoGxoAHMocTH HMnopTHpyioTCH b Bnpn otom He o6n3aTejibHO o6pa6aTbiBaTb Bee 
AaHHbie, coAepncamnecH b GjiaHxe (oto h b npHHijHne HeB03M0HCH0, BeAi> pw aTpnGyTOB 
HBjiHeTca BcnoMoraTejibHbiMH h He HeceT HaynHOH HH^opMaAnn). Ilocjie nojiyneHHH 
oxoHnaTejibHbix pe3yjibTaTOB (cTaTHcrax) BcnoMoraTejibHan B^ yme He HyncHa, n, Ta- 
XHM o6pa30M, nOCTOHHHOH <j)OpMOH XpaHeHHH TeoGoTaHHHeCXHX onncaHHH HBJMeTCH 
coBoxynHOCTb (JjanjioB c hcxoahbimh AaHHbiMH. Bonpoc npaxTHnecxoH peajiH3aAnn (J>aH- 
jioboto npnmjHna opraHH3aAnn MaccHBOB reoGoTaHHHecxnx AaHHbix oGcyncAaeTcn HH^ce. 


4 BoTaHHMecKHH >KypHaji, N° 1, 2005 r. 
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IIpo6jieMa yHH(t>HKauHH (JjopMaTa xpaHeHHH reoGoTaHHnecKHx AaHHbix 


KaK yxce oTMenanocb, npe^nocbiJiKofi ajm opraHH30BaHHoro xpaHeHHH h KOMn- 
jieKCHofl o6pa6oTKH jiio6bix AaHHbix HBJiaeTCH hx 4>opMajiH3aAHH. ToBopa o reoGoTa- 
HHnecKHx MaTepnajiax, hcoGxoahmo otmcthtb tot (J>aKT, hto 3HaHHTejibHaa nacTb hx, 
HaKoiuieHHax 3a bckd HCTopmo oTenecTBeHHOH reoGoTaHHKH, BbinojiHeHa b cootbct- 
ctbhh c MeTOAHnecKHMH yKa3aHMMH uiKOJibi B. H. CyKaneBa, h cjieAOBaHHe hm, 
t. e. Hcnonb30BaHHe CTaHAapraoro GjiaHKa, y»ce oGecneHHBaeT onpeAejieHHyio CTeneHb 
<f)opMajiH3aijHH. OAHaKo Bonpoc nepeBOAa 3 thx AaHHbix Ha H3biK KOMnbiOTepa Henpo- 
cto peuiHTb 0AH03HaHH0. ripoGjieMa 3aKjnoHaeTCn b tom, hto, Kax y>Ke Gbuio OTMene- 
ho Bbirne, Ka^cAoe onncaHHe npeACTaBJweT coGoh coBOKynHOCTb Gjiokob pa3HoranHbix 
AaHHbix, HaXOAflmHXCfl MOKAy COGOH B AOBOJIbHO CJIOXCHbIX JIOTHHeCKHX COOTHOHie- 
HHax. CaMOH BaXCHOH HaCTbK) OnHCaHHX HBJiaeTCfl KBaJIH<|)HAHpOBaHHbIH CnHCOK BH- 
Aob, ABJDnomHHCfl no cyra TaGnmjeH. Ilpn 3 tom ero mo>kho paccMaTpHBaTb KaK 3jie- 
MeHT, npoH3BOAHbm ot Apyroro — TaGjmijbi, coAep^camen AaHHbie no cepHH mcjikhx 
miomaAOK, 3aKJiaAKa KOTopwx b npeAeJiax npoGHOH njiomaAH peKOMeHAyeTca mcto- 
AHHeCKH. 

XapaKTepn3ya reoGoTaHHHecKoe omicaHHe KaK CTpyKTypy AaHHbix b ijejiOM, npeA- 
CTaBJi^eTCx ecTecTBeHHbiM BbiAejiHTb b HeM cneAyiomHe Gjiokh: 1) 3arojiOBOK, coAepxca- 
iahh CBeAeHH^ oGmero xapaicrepa — HOMep, AaTa, aBTop onHcamra, reorpa(J)HHecKoe 
nojio^ceHHe h t. n.; 2) xapaKTepHcraxy MecTooGHTarora (pejn>e(J)a, noHBeHHbix ycno- 
bhh); 3) onHcaHne pacTHTejibHOcra no npycaM; 4) AaHHbie no cepnH mcjikhx yneTHbix 
miomaAOK. PaccMOTpeHHe npHBeAeHHoft cxeMbi (npeACTaBJimomen coGoh no cyra p^A 
TaGjinu) HaBOAHT Ha Mbicjib o ijejiecoo6pa3HOCTH Hcnojib30BaHHx jyw xpaHeHH* reo- 
GoTaHHHecKHx onHcaHHH 3JieKTpoHHbix TaGjiHA THna Excel. Taxon cnocoG mot 6m 
oGecneHHTb HeoGxoAHMyio rnGKocTb; b Hacraocra, npH otom HMeeTCn B03M0)KH0CTb 
npoH3BOJibHoro H3MeHeHH« HHCJia TaGjiHA (nncjia jihctob b paGonen KHHre) h t. n. Cy- 
mecTBeHHbiM HeAOCTaTKOM Taxoro noAXOAa, OAHaxo, HBJiaeTca oTcyrcTBHe hctkoh <j)op- 

MaJIH3aAHH OTAeJIbHbIX 3JieMeHTOB OnHCaHHX - 3JieKTpOHHbie TaGjIHAbI n03B0JMK)T 

bboahtb npoH3BOJibHbie AaHHbie b aneiiKH; onpeAeneHne (fiopMaTa ahchkh bo3mo»cho, 
ho He ABJiaeTCH CTporHM. flpyroH MHHyc coctoht b onacHocra B03HHKH0BeHHH npoGneM 
H3-3a HeCOBMeCTHMOCTH HOBbIX BepCHH npOTpaMMbl C TOH, JJJ1X KOTOpOH H3HaHajIbHO 
pa3pa6aTbiBajica GjiaHK. H3Becrao, hto 3th npoGneMbi AeficTBHTejibHO noABjunoTca Aa- 
»ce npH paGoTe c naxeTaMH H3Becrabix (jwpM. Bp^A Jin uejiecoo6pa3Ho CTaBHTb Tex- 
hojiothio paGoTbi c AaHHbiMH b 3aBHCHM0CTb ot (J)HpMbi-npoH3BOAHTejiH nporpaMMHO- 
ro oGecneneHHa; Hejib3fl TaioKe He BcnoMHHTb npo Bonpoc 3aKOHHOcra Hcnojib30BaHHX 
(jIHU,eH3HpOBaHHfl[) KOnHH TBKHX nporpaMM. IlOABOAX HTOT H3JIO»CeHHOMy Bbirne, MOXCHO 
KOHCTarapoBaTb omymaeMyio b HacToamee BpeMn noTpeGHOCTb b oGmeAOCTynHon npo- 
rpaMMe, oGecnenHBaiomeH <f>opMajiH30BaHHbiH bboa h xpaHeHHe reoGoTaHHnecKHx Ma- 
TepnajiOB. IIporpaMMa, ohcbhaho, AOJDKHa npeAOCTaBJWTb B03M0)KH0CTb 3KcnopTa AaH¬ 
Hbix B KaKOM-JIHGo H3 oGbIHHbIX (})OpMaTOB. >KeJiaTeJIbHO TaKXCe GblJIO GbI HMeTb B03- 
mojkhoctb 3amHTbi AaHHbix KpnnTorpa(J)HHecKHMH MeTOAaMH. IlpeAJiaraeMbiH BapnaHT 
pemeHiw 3thx 3aAan oGcy^cAaeTca AaJiee. 

B AaHHOH CTaTbe ym e OTMenajiocb HeyAoGcTBO cboahbix TaGjiHA KBajiHcJjHAHpoBaH- 
hmx cnncKOB bhaob b njiaHe xpaHeHHX. B KanecTBe MeTOAa opraHH3aunH Taxoro poAa 
AaHHbix aBTopaMH Gmjio npeAJio^ceHO Hcnojib30BaTb CTpyKTypbi c otkpmtmm cnncKOM 
nonen, hto 03HanaeT OTKa3 ot oGH3aTejibHoro Hcnojib30BaHim cahhoh BHyrpeHHeH chc- 
TeMbi HyMepaijHH bhaob (Bop^kob n AP-, 2001). J\jul perneHM nocTaBJieHHOH 3aAaHH 
HeoGxOAHMO BbIHCHHTb B03M0»CH0CTb HaXOXCAeHHH aJIbTepHaTHBbl TaGjIHHHOH (|)opMe. 
OneBHAHoe pemeHne coctoht b ncnojib30BaHHH 3anncH rana «napaMeTp=3HaHeHne»; 
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napaMeTpM b otom cjiynae jiorHHHO rpynnnpoBaTb b cckijhh. npHMep Taxon xoHCTpyx- 
ijhh npHMeHHTejibHo k reoOoTaHHnecxoMy onHcaHHio: 


[3arojiOBOK] 

HoMep=17 
flaTa=14.07.1967 
IInoma#b=400 

BbinojiHMJi=KypHaeB M. M. 

AcCOUHaUMH=,Ii;y6o-JlHnHHK CHbITeBO-BOJIOCMCTOOCOKOBbIM 
[Pejibe$] 

MaKpo=KpynHOxojiMMCTa;i paBHMHa BOflopa3flejia p. Okm m p. Cepeaca 
Me30=Cpe,QH^^ qaCTb CKJIOHa XOJIMa C-3 3KCn03MUMM KpyTM3HOM 
20 rp. 

MMKpO=pOBHbIM 


3Ta TexHOJioruji hbjmctch o/jhoh H3 6a30Bbix h HaiiGojiee flocTynHbix, oflHaxo 
Tpy^HOCTH 3#eCb B03HHKaiOT B CHJiy Cnei*H(j)HKH reo6oTaHHHeCKHX OnHCaHHH B CBA3H 
CO CJIO>KHOH BJIOflCeHHOCTbK), HepapXHHHOCTbK) CTpyKTypbl ^aHHblX. 3 th TpyZJHOCTH 
npeoAOJiHMbi (reoGoTaHHnecKHe aaHHbie mo>kho npH acejiaHHH npe/jCTaBHTb b BH#e 
AByxypoBHeBOH HepapxHH «ceKijHfl\napaMeTp»); b pa3pa6oTaHHOH nporpaMMe Hcnojib- 
3yeTCn h TaKOH cnocoG 3anncH. OflHaxo 3HaHHTejibHO Jiynrne cooTBeTCTByeT MaTepna- 
Jiy Apyraa TexHOJiormi, noflBHBinaflCfl He^aBHO — TexHOJionra pacuinp^eMoro H3bixa 
pa3MeTKH XML (rperopn, 2002). 

B paMKax ^aHHOH KOHu,enu,HH xpaHeHHe HH<])opMaijHH ocymecTBjraeTCJi b tckcto- 
bom BHfle, npnneM ^aHHbie opraHH3yiOTCH b HepapxHnecxyio CTpyxTypy, npeflCTaBjraio- 
myio co6oh coBOKynHocTb BJio^ceHHbix 3JieMeumoe, coflepacamHX tckct h HMeiomHX 
onpeAejieHHbie CBOHCTBa («aTpH6yTbi» b TepMHHax ototo JBbixa). CaM H3biK XML npefl- 
CTaBjMeT co6oh coBOKynHocTb npaBHJi h pa3pa6oTaH cneijHajibHo j\nn <J)opMajiH3aijHH, 
CTpyKTypnpoBaHHH Jiio6bix .zjaHHbix, h b HacTOHiijHH MOMeHT H^eT HHTerpaijHfl c XML 
Tarax oGbi^eHHbix cpe/jcTB, KaK TeKCTOBbie pe^aKTopbi h ojiexTpoHHbie TaGjmijbi. Ilpo6- 
jieMa CTaH^apTH3aixHH reoGoTaHHnecxHX MaTepnajiOB no 3 toh TexHOJiorHH o^H03HanHo 
peuiaeTcn b (J>opMe pa3pa6oTKH cxeMbi danmix. CxeMa XML onpe^ejiaeT flonycra- 
Mbie ojieMeHTbi CTpyKTypbl, yKa3biBaeT hx o6fl3aTejibHOCTb (hjih Heo6fl3aTejibHOCTb), 
noBTopaeMOCTb OTflejibHbix THnoB 3JieMeHTOB h np. Ilpn HajiHHHH ee HCCJie^OBaTe- 
jih MoryT ocymecTBjiHTb bboa h xpaHeHHe £aHHbix pa3JiHHHbiMH flocTynHbiMH hm npo- 
ipaMMHblMH Cpe^CTBaMH, npOH3BOAH B HTOTe npOBepKy COOTBeTCTBHS C03,aaBaeMbIX 

AOKyMeHTOB ony6jiHKOBaHHOH cxeMe. C flpyrofi ctopohm, moacho Hcnojib30BaTb o^hh 
cneu[HajiH3HpoBaHHbiH naxeT nporpaMM, ecjiH oh 6yzjeT npe/jocTaBjuiTb bo3mo»choc- 
th yzjoGHoro BBO^a h peflaxTHpoBaHHfl. Taxaa nporpaMMa Heo6fl3aTejibHO flOJDKHa pea- 
jiH30BbiBaTb KaKHe-jinOo MeTO^bi o6pa6oTKH: npn Hcnojib30BaHHH XML HMeeTca bo3- 
Mo^cHocTb npocMOTpa ,qaHHbix BHe nporpaMM, b KOTopbix ohh co3,zjaHbi, h CTarac- 
THnecKyio o6pa6oTKy moacho npoBecra cpe^CTBaMH jno6oro naKeTa. TeM He MeHee 
npeflCTaBJiaeTCfl bo3mo»choh Tax^ce pa3pa6oTxa rnOxoro cnocoGa .zjocTyna x aaHHbiM 
HenocpeACTBeHHo BHyrpn xoHxpeTHoro npHJioaceHHJi-peflaKTopa (EopaxoB, BopoT- 
HHKOB, 2003). riOApo6HOCTH peaJIH3aiJHH 3TOH VLRQVL B paMKax AaHHOH paOOTbl o6cy)X- 
^aiOTCH mnxe. 
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IIporpaMMa-pe^aKTop reo6oTaHHHecKHX AaHHbix 


Ana pemeHrra nocTaBJieHHbix 3aflan aBTopaMH 6 biji pa3pa6oTaH naieeT nporpaMM 
ECODAT (AOCTyneH no aapecy http://www.bio.unn.ru/bot/ecodat/). IIo CBoen cyTH oh 
flBJiaeTCfl pe^aKTopoM cnettnajiH3npoBaHHoro KJiacca MaTepnajiOB — nepBHHHbix jxaH- 
Hbix, coGnpaeMbix b pe3yjibTaTe noneBbix nccjieaoBaHHH (cpeacTBaMH naxeTa mo>xho 
T axace bboahtb aaHHbie npo6 Ha cocTaB njiaHKTOHa). OnncaHne naxeTa n pyxoBo^cTBO 
no ncnojib30BaHHK) mo>xho Hanra b AOxyMenraijHH, a caMy n^eio n ocHOBHbie bo3mo>x- 
HOCTH yMeCTHO XpaTXO OCBeTHTb 3 £ecb. 

IIporpaMMa hbjwctch Windows-npHJioHceHHeM, HMeiomHM accoijHHpoBaHHbiH ran 
AoxyMeHTOB; xa>xflbiir aoxyMeHT (<j)anji) coaep>xHT HH^opMai^mo 06 oahom reo6oTami- 
necxoM onncaHHn; Bonpoc CTpyxTypbi aaHHbix o6cy>xAaeTC5i mnxe. Cpe^n nonb30Ba- 
Tejibcxnx ocoGeHHOCTen HHTep^eirca nporpaMMbi Ha^o Ha3BaTb MexaHH3M aBTonoa- 
CTaHOBXH JiaTHHCXHX Ha3BaHHH BH£OB, a^anTHpOBaHHblH X GnHapHOH HOMeHXJiaType 
(HanaTb noncx b bhaobom Ha3BaHnn mo>xho eme ao nonHoro BBO^a poaoBoro). B njpj 
bepyTca H3 cnncxa, 3aMemieMoro nojib30BaTejieM. HMeeTca B03M0>xH0CTb copTnpoBXH 
bh^ob b Ta6jinuax no Ha3BaHHio, a b cbo^hom cnncxe Taxace n no o6hjihk>. Ha ochobc 
A aHHbix no MenxHM nnoma^xaM aBTOMaranecxH paccnnTbiBaiOTCfl cpeaHne 3HaneHHa 
npoexTHBHoro noxpbmw; oGnjine mohcho yxa3biBaTb pa3JiHHHbiM o6pa30M, xax b BH#e 
npoexTHBHoro noxpbrora, Tax n c ncnojib30BaHneM mxaji. 

HH^opMaitrDi b npeaenax onncaHHa pa3aejieHa Ha jiornHecxne 6 jioxh comacHO cxe- 
Me (cm. pncyHOx). BHemmiH bh a (nHTep^enc) nporpaMMbi HanoMmraeT pa6onyio XHnry 
Excel, b ijenoM pa6oTa c pe^axTopoM no,zjo6Ha 3anojiHeHHio 6jiaHxa. 

BBeAeHHbie onncamw coxpaHfliOTCfl b ocoGom 4>opMaTe c B03M0>XH0CTbK) 3amn- 
tm (aaHHbie uiH<])pyK)TCfl, b cjiynae yrpaTbi napojw OTxpbirae hcbo3mo>xho). floxyMem 
ECODAT npeAHa3HaneH pjm memm Jinnib c noMoiubio aaHHon nporpaMMbi, ho co- 
Aep^caiua^CH b hcm HH^opMai^na nerxo axcnoprapyeTca bobhc b Bn^e tcxctobbix (J>par- 
MeHTOB, TaGunij (nepe3 6y4>ep oGMeHa) hjih nocpe^CTBOM TexHOJiornn aBT0Mara3a- 
ttnn OLE nepeHocHTca b Excel. 


OnncaHHe | 

N°, aara, pa3Mep np. rui., aBTop, accouHamw,... 
MaKpO- , Me30- , MHKpO- 
XapaKTepHCTHKa noHBeHHbix ycjiOBHH 
CoMKHyTOCTb, cocTaB, xapaxrepHCTHKH nopo# 



06o6meHHaH cxeMa CTpyiaypfei aaHHbix reo6oTaHHHecicoro oriHcaHHH. 
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IJeHTpaJIbHMH MOMeHT o6cy»CAaeMOH KOHIjeimHH - B03M0>KH0CTb 3KCnopTa %m- 

hwx b XML. JXjw HJiJiiocTpai^HH cnocoGa npeacTaBjieHHfl aaHHbix b 3tom 4>opMaTe HHHce 
npHBOAHTca (J)parMeHT reoGoTaHHHecKoro onHcaHHa. 

- <Releve> 

- <Header> 

<No>37</No> 

<Date>14.07.2001</Date> 

<SizeX>20</SizeX> 

<SizeY>20</SizeY> 

<Author>KypHaeB M. M.</Author> 

<Ass>Querceto-Tilietum aegopodioso-pilosae-caricosum</Ass> 

<ASSRuS>fly6o-JlMnHHK CHbITeBO-BOJTOCMCTOOCOKOBbIM</ASSRuS> 
<Location>HM^eropo,ijCKaH o6ji., Ap3aMaccKMM p-H . . .</Location> 
<Latitude>56°04 1 25 1, </Latitude> 

<Longititude>45°06 1 40 11 </Longititude> 

<Surroundings>Ilo C rpaHMue b 15 m — npoceKa</Surroundings> 
</Header> 

+ <Relief> 

= <Soil> 

- <TreeLayer Density= 11 0.8 11 SublayerCount= 11 2 11 > 

<Sublayer Density= 11 0.6 11 /> 

<Sublayer Density= 11 0.4 11 /> 

<Tree> 

<Species>Tilia cordata</Species> 
<SublayerNo>l</SublayerNo> 

<Compound>9</Compound> 

<Age>70</Age> 

<Height>22</Height> 

<Diametr>24</Diametr> 

<Bonitet>l</Bonitet> 

<BaseAreaX/BaseArea> 

</Tree> 

<Tree> 

<Species>Quercus robur</Species> 
<SublayerNo>l</SublayerNo> 

<Compound>l</Compound> 

<Age>70</Age> 

<Height>20</Height> 

<Diametr>29</Diametr> 

<Bonitet>3</Bonitet> 

<BaseAreaX/BaseArea> 

</Tree> 

</TreeLayer> 

</Releve> 

B npHBeaeHHOM 4)parMeHTe XML-^OKyMeHTa (creHepHpoBaHHoro nporpaMMon b 
pe3yjibTaTe 3KcnopTa ^anna aaHHbix, pacnpocTpaiweMoro b KanecTBe npHMepa) 3Jie- 
MeHT <Releve> (ot releve — reo6oTaHHHecieoe ormcaHHe) HBjiaeTca KopHeBbiM hjih 3 Jie- 
MeHTOM AoxyMeHTa; oh coaepacHT b ce6e Bee ocTajibHbie. SneMeHTbi Header, Relief, Soil 
coaepflcaT cooTBeTCTBeHHO aaHHbie (|)opMajibHoro 3aronoBKa, onwcaHHe pejibe(|)a h xa- 
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nopoaa 

n/n 

CocTaB 

Bo3pacT 

H, M 

D, CM 

EoHHTeT 

Tilia cordata 

1 

9 

70 

22 

24 

I 

Quercus robur 

1 

1 

70 

20 

29 

III 


ripHMenaHHe. fl/ji — noubflpyc apeBocToa, D — zwaMeTp, H — BbicoTa. 


paKTepHCTHKy noHBbi. 3a OTcyTCTBHeM MecTa nacTb 3JieMeHTOB npHBeaeHa b CBepHyroM 
BH,qe (hx coaepacHMoe cxpbiTO, o neM CBJiAeTenbCTByeT 3Hax «+»). CTpyicrypHO Gonee 
cjiohchbim hbjihctch 3JieMeHT TreeLayer (^peBecHbm npyc), TpeGyionjHH OTfleubHoro 
06cy)KfleHH5L 

floxyMeHT ECODAT, onncbiBaiomHH jiecHOH (J)HT0ijeH03, Bcer^a coaepacHT oahh 
3JieMeHT TreeLayer, xoTopbiH, b cboio onepe,zjb, MoaceT coaepacaTb HecKOJibKO 3JieMeH- 
tob Sublayer (noa'bHpyc). Kojikhcctbo nocjieaHHx cooTBeTCTByeT HHCJiy no,zn>HpycoB 
ApeBocToa, oho TaioKe yxa3biBaeTCH b bh ae aTpnGyTa SublayerCount sneMenra TreeLay¬ 
er. CorjiacHo Tpa,zumHOHHOH MeTO^HKe, npn onHcaHHH yxa3biBaioTCH coMKHyTOCTb Ape- 
boctoh oGman h #jih xaHcaoro H3 noABnpycoB. 3th aaHHbie o(|)opMjieHbi cootbctctbchho 
b Bime aTpHbyTOB Density 3JieMeHTa TreeLayer h 3JieMeHTOB Sublayer. 

CaMoii Ba^cHoii nacTbK) onncamiH apeBocTon hbjihctch coBoxymiocTb 3 JieMeHT 0 B 
Tree, coaepacamaH HH^opMai^Hio no OTAejibHbiM nopo^aM, bxoahiuhm b cocTaB apeBec- 
hoto npyca. B paccMaTpHBaeMOM cjiynae (JjpameHT XML-^oxyMeHTa oTpaacaeT cne- 
flyiomHe AaHHbie (cm. TaGimijy). 

Kax mohcho BH^eTb, 3JieMeHT Tree coaepacHT, b cboio ouepe^b, p sir 3JieMeHT0B co- 
oTBeTCTBeHHo CTOJiGijaM TabnHue. 3neMeHT BaseArea (cyMMa njiomaaeH ceneHHH), 
npHcyTCTByiomHii b xoae, b AaHHOM cjiynae nycT («<BaseArea></BaseArea>»), no- 
CKOJibxy b TabjiHije 3th aaHHbie oTcyTCTByiOT. IIpeflCTaBjieHHe ocTajibHbix nacTeii onH¬ 
caHHH npoGHOH miomaAH b BH^e XML npHHi^HnnajibHO He oTJiHHaeTCH ot paccMOT- 
peHHbix. 

Btopwm ochobhhm 3JieMeHTOM oGcyHc^aeMOH KomjemjHH o6pa6oTKH reoGoTaHHHe- 
CKHX AaHHbIX (noCJie HCn0JIb30BaHHH XML) HBJIHeTCH B03M0HCH0CTb npHMeHeHHH coG- 
CTBeHHbix ajiropHTMOB nonb30BaTenn. Taxan TexHononiH H3BecTHa no# Ha3BaHHeM hh- 
Tep4>eHca MoayjieH pacumpeHH h (plugin). M^en coctoht b tom, hto nojib30BaTejib nn- 
meT nporpaMMy o6pa6oTXH, npnneM 3a,zjaHa coctoht He b co3^aHHH nonHOijeHHoro 
npnjiOHceHHH, a jihuib nporpaMMHoro MoayjiH, nouynaiomero Bee HeoGxoflHMbie aaHHbie 
npn 3arpy3xe. 3a^aHa npeacTaBJieHHH pe3ynbTaTOB o6pa6oTXH Taioxe B03JiaraeTCH Ha 
nporpaMMy-peaaxTop. npn B3rjiH,zje co CTopoHbi Bee achctbhh nojib30BaTejiH no npn- 
MeHeHHK) C03AaHH0T0 MOflyJIH COCTOHT B OTXpbITHH HyHCHOTO (JiaHJia AaHHbIX H BbI30Ba 
onpe^eneHHoro nyHXTa MeHio. fleHCTByiomHMH jmijaMH b tbxoh CHTyaijHH hbjihiotch: 
nporpaMMa-pe^axTop, c oahoh ctopohw, h Moayjib pacumpeHHH — c flpyroii. C npo- 
rpaMMHoii tohxh 3peHHH npn 3tom npoHCxo^HT cneayiomee: 1) pe^axTop co3,zjaeT o6b- 
exT, npeaocTaBJiHiomHH MOAyjno aocTyn x coaepacHMOMy reoGoTaHHHecxoro onncamiH, 
h 3arpyncaeT MOflynb pacumpeHHH b naMHTb xoMnbioTepa; 2) Moayjib 3anpaniHBaeT He- 
oGxoAHMbie AaHHbie h npoH3Bo^HT pacneT Ha hx ochobc; 3) pe3yjibTaT b tcxctobom BH^e 
nepe^aeTCH oGparao pe^axTopy, xoTopbiH AeMOHCTpnpyeT ero noJib30BaTejno. 34>4>ex- 
THBHOCTb tbxoh cxeMbi CBH3aHa c TeM, hto nojib30BaTemo HyncHo HanncaTb nninb xpaT- 
xhh, hhcto pacneTHbiH xoa, He 3a6oTHCb o HTeHHH ^aiina c AHexa, opraHH3au,HH AHanora 
c noJib30BaTejieM h np. TaxHM o6pa30M, 4>opMHpyeTCH nporpaMMHbiii xoMnnexc, no- 
CTpoeHHbiH no npHHijHny pa3AeneHHH 4>yHxi^HH: nporpaMMa-pe^axTop oGecnenHBaeT 
AHajior c nonb30BaTejieM (bbo^ h peaaxrapoBaHHe HH(J)opMauHH) h 3amnmeHHoe xpaHe- 
HHe AaHHbix, a MO^ynb pacumpeHHH oTBenaeT 3a caMy npoi^e^ypy aHajiH3a. 3tot npHH- 
i^nn peajiH30BaH b naxeTe ECODAT ynce b Texymen Bepcnn; b BH^e Mo^yueH pacumpe- 
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hhh peajiH30BaHa nacTb B03M0>XH0CTeH peaaxropa, b nacTHocra — pacneT xo3(|)(|)HaH- 
ema xoppejnmnn Ha ocHOBe nepBHHHbix aaHHbix h c H3BJieneHHeM XBaaparaoro xopira 
H3 npoeKTHBHoro noKpbiTHa (BacHJieBHH, 1967). Tax>xe HMeeTCfl MOAyjib pacneTa hh- 
flexca UleHHOHa no xapaxTepHcraxaM TpaBflHO-xycTapHHnxoBoro apyca. 

TaKHM o6pa30M, b pe3yjibTaTe npoBe^eHHOH pa6oTbi mohcho caeJiaTb cjieayiomHe 
BbiBOAbi. opraHH3ai^HH rnGxon CHCTeMbi xpaHeHna sxoJiornHecxnx aaHHbix, b nacT- 

hocth opraHH3aii,HH 4>HToueHapHeB, uenecoo6pa3eH AeijeHTpajnooBaHHbin B boa flaH- 
hhx no (JmnjioBOMy npnmjnny. IIporpaMMHoe oGecnenemie otoh npoijeaypbi ^ojdxho 
oGecneHHBaTb 3amnmeHHoe xpaHeHne HH^opMai^nn b coneTaHnn c OTKpbiTbiM HHTep- 
4>eHC0M AocTyna k aaHHbiM. OnncaHHbin pe^axTop ECODAT npeacraBjiaeT coGon 
o^hh H3 B03M0»CHbix BapnaHTOB pemeHna noeraBJieHHbix 3a^aH. Hcnojib30BaHne ero 
xax 6a30Boro naxeTa rjix no akjiioh eHira coGctbchheix Moayjien o6pa6oTxn aaHHbix 
yMeHbinaeT BpeMJi pa3pa6oTxn n no3BOjraeT c HeGojibuinMH 3aTpaTaMH Tpyzja peajiH3o- 
BbiBaTb ajiropnTMbi xoJinHecTBeHHon oxonornn ajm aHajima reoGoTaHHHecxnx aaHHbix. 

no MHeHrno aBTopoB, Bonpoc onpeAejieHM CTpyxTypw aaHHbix, onncbiBajomnx oa- 
Hy npoGHyio nnomaflb, 3acny)XHBaeT oGcy^eHim reoGoTaHHxaMH. npe^CTonT pac- 
CMOTpeHne npefljio^ceHHOH XML-cxeMbi reoGoTaHnnecxoro onncamm 1 n ee xoHBemjn- 
OHajibHoe npHHHTne b xanecTBe cTaH,zjapTa ajw oGMeHa reoGoTaHnnecxon HH^opMa- 
unen. HeoGxoanMO noanepxHyTb, hto HajiHHne Taxon cxeMbi npnBeaeT x pemeHnio 
npoGjieMbi coBMecTHMocra pa3JiHHHbix nporpaMM 6e3 HeoGxoAHMocra ncnojib30BaHna 
xaxoro-unGo oGmeoGimTejibHoro naxeTa, nocxonbxy (JjopMaT XML npeAHa3HaneH 
HMeHHO jjjm nporpaMMHO He3aBncnMoro onpeaejieHHJi CTpyxTyp aaHHbix. npn 3 tom, 
6e3ycjiOBHo, HeoGxoanMa paGoTa n Ha^ apyrnMn ranaMH MaTepnanoB, b HacraocTH, 
TpeGyeTca pa3pa6oTxa XML-cxeMbi GnaHxa onncaHira pacraTejibHocra no Tpa^ni^noH- 
hoh eBponencxon MeTO^nxe. 
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SUMMARY 

Some aspects of phytosociological data storage and processing using new information technolo¬ 
gies are considered. Possible variants of data representation from database table creation to «sec- 
tion\key=value» notation and hierarchical structure are discussed. Method of data storage using exten¬ 
sible markup language (XML) is propounded and phytosociological releve representation in XML is 
described. Programming realization of new method is fulfilled in a form of phytosociological data edi¬ 
tor ECODAT. The program permits custom algorithm data processing on plugin concept. 
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113628 MocKBa, M-628, ycaAbba 3HaMeHCKHe CaAKH 
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E-mail: eugenia@lichenfield.com 

ObcyacflaiOTCfl AeHCTByiomHe rnobajibHbie KaTeropHH h KpHTepHH KpacHoro cnHCKa MCOII 1 (Bep- 
chh 3.1 ot 9.02.2000 r.) h npHHnnnbi hx npHMeHeHHH Ha peraoHajibHOM ypoBHe. IIphboahtcji anropHTM, 
no KOTopoMy oueHHBaeTca npaBOMOHHOCTb noMemeHHa TaKCOHa b Ty hjih HHyio KaTeropHio npn cocTaB- 
jieHHH perHOHajibHbix KpacHbix KHHr h CnncKOB peAKHx h Hcne3aiomHx bhaob. PaccMOTpeHbi npHMepw 
Hcnojib30BaHHH anropHTMa npn (J)opMajibHOH oneHKe perwoHajibHoro cTaTyca TaxcoHOB cocyAHCTbix pacTe- 
HHH, rpn 60 B H AHUiaHHHKOB. 

KjnoneBbie cjiOBa: KpacHbie khoth, peAKHe bhabi, KpHTepHH peAKOcra, MCOn. 

B nocneAHee aecflTHJieTHe b Pocchh, KaK h bo bccm MHpe, pe3KO aKTHBH3HpoBaji- 
ch npoifecc co3^aHHn pernoHajibHbix h Me>KperHOHajibHbix KpacHbix KHHr, hbjbho- 
IUHXCfl pe3yjIbTaTOM o6o6meHHH HMeiOmHXCfl AaHHbIX O COCTOflHHH nonyJIHUHH BHAOB 
>KHBOTHbIX, paCTeHHH H TpH 60 B Ha OnpeACJieHHblX aAMHHHCTpaTHBHbIX TeppHTOpMX. 
H 3 flaHHe nepBOH b MHpe KpacHOH khhth 6buio HHHijHHpoBaHo Me^cAyHapoAHbiM coio- 


1 MCOn (Me^cAyHapoAHbiH cok>3 oxpaHbi npnpOAbi) — 0 (J)HUHaAbH 0 nepeHMeHOBaH bo «BceMHp- 
hbih co 103 oxpaHbi npHpoAW» (World Conservation Union) no peuieHHio 18-h reHepanbHOH accaMbjien 
coK)3a b 1990 r., ho npn 3tom 6buio pemeHO ocTaBHTb HcxoAHyio a66peBHaTypy Ha3BaHHH opraHH3a- 
UHH — MCOn (IUCN) H3-3a ee uinpoKOH H3bccthocth bo bccm MHpe (Hto Taxoe BceMHpHbiH coio3..., 
1999). 

2 MCOn — 3to Me^cAyHapoAHax npnpoAOoxpaHHafl opraHH3auHH, obbeAHHHiomaa 6onee 900 obmecT- 

BeHHbix obbeAHHeHHH, HaynHbix h o6pa30BaTejibHbix ynpeacAeHHH, aAMHHHCTpaTHBHbix cTpyicryp h uenbix 
rocyAapcTB, b HHCJie KOTopbix h PoccHHCKaa OeAepauna. Pa6oTa MCOII ocymecTBAfleTca nepe3 opraHH- 
3aHHH-HJieHbI, nporpaMMbl H KOMHCCHH. KoMHCCHH no BbDKHBaHHIO BHAOB KOOpAHHHpyeT COCTaBAeHHe H 
nepHOAHnecKyio peBH3HK> KpacHOH KHHrn MCOII. HH<j)opMaHHH o ACHTejibH octh MCOII noMemeHa b Hh- 
TepHeTe no aApecy http://www.iucn.org/. 
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3 om oxpaHbi npHpoAM (MCOIT), 2 h 3Ta KHHra Ha3biBajiacb «KpacHaa KHHra: 
npnpoAa b onacHocra» 3 (IUCN Red Data..., 1964). 

B Pocchhckoh OeaepaijHH (a paHee h b Cobctckom CoK)3e) npoitecc co3AaHH« 
KpacHbix KHHr OTJiHHaeTca ot 6oJibuiHHCTBa Apyrwx CTpaH TeM, hto KpacHbie khh- 
th 3,ztecb c caMoro Hanajia npeACTaBJunoT coGoh chhtc 3 HaynHoro TpyAa h HopMaraB- 
Horo AOKyMeHTa, aAMHHHCTpaTHBHo peryjiHpyiomero coxpaHeroie pe^KHx bhaob h ne- 
pe3 hhx — MecTooGHTaHHH h 3K0CHCTeM (Zavarzin et al., 2003). noAoGHbiii npHHUHn 
C03AaHH« KpacHbix KHHr aojiHceH peajiH30BbiBaTbCH KaK Ha ypoBHe Bcero rocy^apcTBa, 
Tax h Ha ypoBHe cy6i>eKTOB Pocchhckoh OeAepauHH (CrpaTerHH..., 2003), hto b cboio 
onepeflb noBbimaeT oTBeTCTBeHHocTb aBTopoB, cocTaBJiaiomHx CTaTbH rjw KpacHbix 
khht. 3aAana cneijHajiHCTOB Ha MecTax 3aKjnoHaeTca b BbWBJieHHH h oitemee coctojihiw 
nonyjHiitHH peAKHx bhaob b hx o6jiacra hjih pecny6jiHKe. B cboio onepeAb, conoeraB- 
jieHHe AaHHbix no hcckojibkhm oGjiacTHM h pecnyGjiHKaM AaeT B03M0>KH0CTb rjul aHajiH- 
3a coctohhhh nonyjuntHH TaKcoHOB b GoJiee KpynHbix 6Horeorpa(|)HHecKHX hjih bamh- 
HHCTpaTHBHblX perHOHaX. KoHeHHbIM HTOrOM 3TOH paGoTbl AOJI^CHa 6bITb HayHHO 060- 
CHOBaHHaa 6a3a, KOTopaa no3BOJiHT oGoGiahtb CBeAemm o coctohhhh Toro hjih HHoro 
TaxcoHa Ha TeppHTopHH Been CTpaHbi, h Ha ocHOBe Taxoro aHajiH3a npoBOAHTb peBH- 
3HK) KpacHOH KHHrn Pocchhckoh OeAepaijHH (h AaJiee — biuiotb ao CnncKa rjioGajib- 
ho peAKHx h HCHe3aioiAHx TaKcoHOB MCOII). Taxon noAxoA Mo^ceT 6biTb peajiH30BaH 
TOJibKo b tom cjiynae, KorAa oijeHKa coctoahhh TaxcoHa Ha Bcex 3Tanax npoBOAHTca c 
HcnoJib30BaHHeM eAHHbix KpHTepneB h no conocTaBHMbiM MeTOAHKaM, hto, k co^cajie- 
hhk), coBepmeHHo He coGjnoAaeTca b coBpeMeHHOH oTenecTBeHHOH npaKTHKe (ropGa- 
TOBCKHH, 2003). OAHa H3 OHeBHAHbIX npHHHH, nO KOTOpOH npH C03AaHHH perHOHajibHbix 
KpacHbix khht He npHMeHmoToi eAHHbie KpHTepnn BKjnoneHHH b hhx TaKcoHOB, 3aicjno- 
HaeTCH b oTcyrcTBHH neTKHx npHHAHnoB BHeceHHH TaKcoHOB b KpacHyio KHHry Pocchh¬ 
ckoh OeAepauHH. BbmejieHHii rnecra KaTeropHH 3Aecb HcnoJib3yiOTCfl BecbMa cy6i>- 
eKTHBHbie h KpaTKo onncaHHbie KpHTepHH (cm., HanpHMep, CTp. 6: KpacHaa KHHra Poc¬ 
chhckoh OeAepaijHH, 2001), hto npocjiOKHBaeTca h b TeneHHe Bcero nepnoAa paGoT 
HaA KpacHbiMH KHHraMH, KaK b CCCP, TaK h b Pocchh. 

Ha B3TJIAA aBTopoB, HanGojiee pa3pa6oTaHHbiMH h uinpoKo ynoTpeGjweMbiMH b MHpe 
HBJHIIOTCH KpHTepHH H KaTeropHH MCOH, KOTOpbie MOryT H AOJDKHbl CJiy^CHTb o6l>eAH- 
HinomeH ochoboh aji« paGoTbi cneijHajiHCTOB b oGjiacra oxpaHbi «6Hopa3Hoo6pa3Ha» 4 , 
h b ocoGeHHocra peAKHx h HCHe3aiomHx bhaob. B 3 toh cbh 3 h 3aAana npeAJiaraeMOH 
CTaTbH 3aKJiiOHaeTCH b nepByio onepeAb b tom, htoGbi npeACTaBHTb pocchhckhm cneijH- 
ajiHCTaM cymHOCTb nocjieAHHx KaTeropHH MCOn h KpHTepneB hx BbiAejieHHa h pac- 
CMOTpeTb nyTb, c noMombio KOToporo Ha3BaHHbie KaTeropHH h KpHTepHH Moiyr npHMe- 
HUTbCH Ha ypoBHe oTAejibHbix perHOHOB Pocchh. 


3 C npaBOBOH TOHXH 3peHHH, KpaCHbie KHHrH MCOn HBJIJHOTCH He HOpMaTHBHbIMH AOXyMeHTaMH, a 
HayHHbIMH peKOMeHJiailHHMH, Bbipa60TaHHbIMH Ha OCHOBe pa60TI>I KBaJIH(J)HHHpOBaHHbIX CneHHaJIHCTOB — 
6oTaHHKOB h 300JioroB — no oueHKe coctohhhh h .aHHaMHKH nonyjiHHHH rno6ajibHO peAKHx TaxcoHOB. 
IlpeACTaBJieHHe pe3yjibTaTOB 3 toh pa6oTbi b BHAe KpacHOH xhhth abjihctch ycTOHBiueHCH <j)opMOH AOBe- 
AeHHH AO LUHpOKOH 06meCTBeHH0CTH H TOCyAapCTBeHHblX H perHOHajibHbix aAMHHHCTpaHHH o6ecnoKoeH- 
hocth HayHHoro coo6mecTBa 3a cyAb6y pa3Hoo6pa3HH hchbbix opraHH3MOB, h b oco6eHHocTH pjiAa Han- 
6ojiee ya3BHMbix TaxcoHOB. 

4 Co6cTBeHHO AHCxyccHH no Bonpocy o tom, Hacxonbxo HayHHO o6ocHOBaHHbiM hbahctch TepMHH 
«6Hopa3HOo6pa3He», npexpacHO OTpaaceHa b CTaTbe A. M. rHjuipOBa (1996), a HaH6ojiee cepbe3Hbie o6iime 
npo6jieMbi co3AaHH» peraoHaAbHbix KpacHbix xhht b Pocchh hctxo OHepneHbi b pa6oTe A. B. UJ[ep6axo- 
Ba (1999). 
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KaTeropHH h KpHTepHH MCOn 


CoBpeMeHHaa Bepaw 5 «KareropHH MCOn BHecemw bhaob b KpacHyio xhh- 
ry» (IUCN Red List.. 2001), yTBep^cAeHHaa 9 <J>eBpajw 2000 roaa Ha 51-m 3ace,zjaHHH 
CoBeTa MCOn, nocTyjiHpyeT, hto npe^JiaraeMbie KaTeropHH h KpHTepHH MCOn npn- 
MeHHMbi jsjin JiioGbix TaiccoHOB paHra BH^a h HHace, 3a HCXJHoneHHeM MHKpoopraHH3MOB. 
Ilpoijecc oraeceHM TaxcoHa k toh hjih hhoh xaTeropHH pacnpocrpaiweTai tojibxo Ha 
flHxne nonyjwijHH, oGHTaiomne hjih npoH3pacTaiomHe BHyrpH hx ecTecTBeHHoro apea- 
Jia, hjih pemnpoAyijHpoBaHHbie «b ijejwx coxpaHeHiw TaxcoHa BHe H3Becraoro apeajia, 
ho b cooTBeTCTByiomHX MecTooGHTaHiwx h 6Horeorpa(|)HHecxHx Bbi,zjejiax» (KaTero¬ 
pHH..., 2002). Bcero Hcnojib3yeTca 9 xaTeropHH (pnc. 1), npnneM nojjpa3yMeBaeTOi, hto 
paccMaTpHBaiOTCH Bee TaxcoHbi, cooTBeTCTByiomHe ycjioBHAM npHMeHeHHH xaTeropHH 
h xpHTepneB. He noABeprameoi oijeHxe no xpHTepnaM TaxcoHbi nonajjaiOT b rpynny 
«HeoijeHeHHbie — NE». TaxcoHbi, BXJuoneHHbie b aHajiH 3 , ho oxapaxTepH30BaHHbie 
b HTore xax He oGjiajjaiomne aaexBaTHOH HH^opMai^neH o hhcjichhocth h/hjih apeane 
fljw npHMOH hjih xocBeHHoii oijeHXH pHexa Hcne3HOBeHiw, cocTaBJwiOT rpynny «He,zjo- 
CTaTox AaHHbix — DD». OcTaBinnecH TaxcoHbi no pe3yjibTaTaM oijeHXH pacnpeflejw- 
iotch no rpynnaM «HcHe3HyBinHe — EX», «IicHe3HyBHiHe b jjhxoh npHpojje — EW», 
«Haxo,zwmHecH b xpHranecxoM coctohhhh — CR», «Haxo,zpimHeai b onacHOM co- 

CTOHHHH-EN», «Yfl3BHMbie-VU», «HaXOflJHHHea[ B COCTOHHHH, 6JIH3XOM x yrpo- 

^caeMOMy — NT» h «Bbi3biBaiomHe HaHMeHbuiHe onaceHiw — LC». IIpeflCTaBHTe- 
jih nepBbix nara H3 nepenHCJieHHbix xaTeropHH hbjwiotch tcmh TaxcoHaMH, xoTopue 
AOJDXHbi GbiTb BXJHoneHbi b KpacHyio XHHry hjih KpacHbiH cnncox. TaxcoHbi, nonaBinne 
b mecTyio rpynny, eme He hbjihiotch coGctbchho «xpacHOXHH)KHbiMH». OaHaxo ohh 
TpeGyiOT ocoGoro BHHMaHRH h Mep no npeflOTBpameHHio yxyzjineHHJi coctohhiw hx no- 
nyjumHH. C Apyrofi CTopoHbi, nona^aHHe TaxcoHa b nepByio h b GoJibuiHHCTBe cjiynaeB 
bo BTopyio xaTeropHH y>xe cBHjjeTejibCTByeT o HeoGpaTHMocTH ero Hcne3HOBeHHH h, 
cxopee, xoHCTaTHpyeT 3tot npncxopGHbiH <J>axT. TaxHM o6pa30M, coGctbchho KpacHbiH 
cnncox HanpaBjieH b nepByio onepe^b Ha to, htoGbi onepraTb xpyr TaxcoHOB, Hbe co- 
CTOHHHe cooTBeTCTByeT TpeTbeii, neTBepTOH hjih mtoh xaTeropHHM, Korjxa. cBoeBpe- 
MeHHbie Mepw no coxpaHeHHio h/hjih BoccTaHOBJieHHio hhcjichhocth h apeajia Moryr 
HCnpaBHTb CJIO^CHBUiyiOCJI CHTyai^HK). 

KpHTepHH, no xoTopbiM oijeHHBaioTai TaxcoHbi jjjw onpeaejieHHH hx npHHafljiox- 
hocth x toh hjih hhoh rpynne «pHCxa», HcnoJib3yiOT AaHHbie no AHHaMHxe hhcjich- 
hocth ocoGeii h H3MeHeHiwM b pacnpocTpaHeHHH (cm. TaGjiHijy). KpHTepHH A—D HMe- 
K)T CHCTeMy noAxpHTepneB H3 1—2 ypoBHen, xoTopbie Taioxe hbjwiotcji HeorbeMJieMOH 
cocTaBjiaiomeH oijeHXH TaxcoHOB no CHCTeMe MCOII. JlerHTHMHOCTb noMememw toto 
hjih HHoro TaxcoHa b ojjHy H3 xaTeropHH «pncxa rjioGajibHoro HCHe3HOBeHiw» HMeeT 
MecTo, ecjiH xotji Gbi no xaxoMy-To H3 xpHTepneB TaxcoH yzjOBJieTBopaeT TpeGoBaHHHM 
AaHHoH xaTeropHH. 

Pa3pa6oTaHHbie cneijHajiHCTaMH MCOII xaTeropHH h xpHTepHH abjuuotoi b Ha- 
cTOflinee BpeMH o6^3aTejibHbiMH, xorjja totobhtc^ MaTepnajibi j\im bxjhohchhh Toro 
hjih HHoro TaxcoHa b Me^CAyHapoAHyio KpacHyio XHHry MCOII (IUCN Red List..., 


5 OpHTHHcUibHaji BepcHH KpHTepneB h KaTeropHH onySjiHKOBaHa b BH,ae 6yKjieTa Ha Tpex o(J)HUHajii»Hwx 
H3biKax MCOn (aHrjiHHCKOM, (J>paHij[y3CKOM h HcnaHCKOM), a TaKace aocTynHa Ha Tex ace H3biKax b ceTH Hh- 
TepHeT no a^pecy http://www.iucn.org/themes/ssc/redlists/RLcats2001booklet.html. PyccKOH3WHHaH Bepcroi 
H3jjaHHH, He HBJiHHCb o<jwuHajifeHOH, cornacoBaHa c npeacTaBHTejibCTBOM MCOII ajw Pocchh h CTpaH CHr 
h peKOMeH,aoBaHa hm ana ncnojib30BaHHH cneunajiHCTaMH (KaTeropHH..., 2002) h mokct 6wTb TaK)Ke Han- 
neHa b HHTepHeTe no aapecy http://redlist.freenet.uz/rl/categor/categor l.html. 
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HcMe3HyBiuHe - EX 

HcHe3HyBiuHe b 
.hhkoh npHpoae - EW 

HaxojwmiiecH b kphthmcckom 
COCTOHHHH - CR 
HaxcxzwmHecfl b onacHOM 
COCTOHHHH - EN 

y«3BHMbie - VU 
Haxo^mnecH b coctoahhh, 
6 jih 3 kom k yrpoxcaeMOMy - NT 
Bbi3biBaiomHe HaHMCHbiune 
onaceHHa - LC 

-HeaocraroK aaHHbix - DD 

HeoueHeHHbie - NE 


(^ocTaroHHO 

^aHHbix) 


(OueHeHHbie) 


(Haxo,zwmHeai 
non yrpo30fl 


Hcne3HOBeHHJi) 


Phc. 1. CxeMa rjio6ajibHbix KaTeropHH MCOI1 /xjih bhccchhh bh^ob b MeacflyHapoflHyio KpacHyio Khh- 

ry MCOn (no: KaTeropHH..., 2002). 


2001). no MHeHHio aBTopoB, Te ace noAXOAM Moiyr c ycnexoM npHMeHaTbca h npn co- 
CTaBjieHHH peraoHajibHbix CnncxoB peAKHX h Hcne3aiomHX bhaob h KpacHbix khht, 
B TOM HHCJie H B PoCCHH. 


A^anTauMH rjio6ajibHbix KpHTepnes MCOII 
AJih npHMeHeHHH Ha pernoHajibHOM ypoBHe 

Be3ycjioBHo, Hcnojib30BaHHe npeAnaraeMbix Komhcchch no BbiacHBaHHK) bhaob 
MCOn KpnTepneB npn cocTaBJieHHH pernoHajibHbix KpacHbix cnncKOB n khht He cbo- 
6oaho ot paAa cnoacHOCTeii. B nepByio onepeAb, B03HHKaeT npoOneMa OTcyrcTBHa 
Ana HexoTopbix rpynn opraHH3MOB (b tom nncne AJia cnopoBbix pacTeHHH, rpnGoB h 
nHiuaHHHKOB) 0AH03HaHHbix onpeAeneHHH Ana TaKHX noHaraH, xax «HHAHBHAyyM», 
«nonoB03penaa oco6b», «BpeMa acH3HH noKoneHHa», «<|>parMeHTaijHa apeana» h t. n., 
Ha KonHnecTBeHHOH oijeHxe AHHaMHXH KOTopbix h ocHOBbiBaK)Tca rjioOanbHbie xpme- 
pHH. PemeHHe 03HaneHH0H npoGneMbi B03MoacHo b cnynae AocraaceHHa cpeAH BeAy- 
iahx cneAnanHCTOB no paccMaTpHBaeMOH rpynne eAHHCTBa b onpeAejieHHH xmoneBbix 
noHaTHH Ana npaxranecxHX ijejieH. XopouiHM npHMepoM Moiyr cnyacHTb pexoMeHAa- 
Ahh no npHMeHeHHH) xpHTepneB MCOn Ana Moxoo6pa3Hbix, pa3pa6oTaHHbie cootbct- 
CTByiomeH oxcnepraon rpynnoH eme b 1998 rony (Hallingback et al., 1998). flpyniM 
npHMepoM aBJiaK)Tca paOoTbi no aAanTaijHH xpHTepneB MCOn k pa3nHHHbiM rpynnaM 
pacTeHHH npn nonroTOBKe KpacHbix khht BejiHKo6pHTaHHH (Palmer et al., 1997; Hod- 
getts, 2000). 

BTopaa npoOneMa — «npo6neMa jierHTHMH 0 CTH» hjih Bonpoc o tom, Hacxonbxo Ha 
pernoHanbHOM ypoBHe B03MoacHo oijeHHBaTb Te ace rpynnu TaxcoHOB, hto h Ha ypoBHe 
Bcero 3eMHoro rnapa. PemeHHe 3Toh npoOneMbi npennoaceHo pabonen rpynnon no aAan- 
TaAHH xpHTepneB MCOn Ana pernoHanbHoro ypoBHa (Gardenfors, 2003). Tpynna pexo- 
MeHAyeT He paccMaTpHBaTb b npoaecce cocTaBneHHa peraoHanbHbix KpacHbix xhh r h 
CnncxoB npn BbinojiHeHHH o6iahx ycnoBHH npHMeHHMOCTH xpHTepneB MCOn (cm. bbi- 
me) cneAyiomne TaxcoHbi: 

(i) npeAHaMepeHHO h He npeAHaMepeHHO HHTpoAyitHpoBaHHbie, t. e. HaxoAamneca 
BHe npeAenoB hx ecTecTBeHHbix apeanoB, hjih 
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XapaKTepHCTHKa KpmepHeB, 

Hcnojib3yeMbix zijih pacnpejiejieHHJi TaiccoHOB no KaTeropHHM MCOFI 


KpHTepHH 

Mcon 


IlOflKpHTepHH 

Mcon 


KpaTKaa xapaicrepHCTHKa KpmepHeB h noaKpHTepneB MCOfl 


KpHTepHH A 


KpHTepHH B 


KpHTepHH C 


KpHTepHH D 


KpHTepHH E 2 


OueHHBaeT TaKcoHbi c coKpauieuueM HucAeunocmu b nonyjiauHHX, KOTOpoe 


IIodKpumepuu A1 

IIodKpumepuu A2 

IIodKpumepuu A3 
IIodKpumepuu A4 


npoHcxoflHJio b TeneHHe nocjiejiHHX 10 jieT hjih 3 noKOJieHHH, 
npHHeM npHHHHbl nOHHTHbl H yCTpaHeHbl 

npoHcxojuuio b TeneHHe nocjiejiHHX 10 JieT hjih 3 noKOJieHHH, 
npHMeM npHHHHbi He noHHTHbi h He ycTpaHeHbi 

npoH3oiiaeT 3a 6juuKaHiiiHe 10 JieT hjih 3 noKOJieHHH 

npoHcxojiHJio oT^acTH b npoiiuioM h np0H30H,iieT b 6yayiueM 3a 
jno6bie 10 JieT hjih 3 noKOJieHHH, npHneM npHHHHbi He noHHT- 
Hbi h He ycTpaHeHbi. 


OneHHBaeT TaKcoHbi c coKpaipafoipimcR apeaaoM , b nacTH 

IIodKpumepuu B1 | onpeuejieHHOH no pa3Mepy o6jiacTH pacnpocTpaHeHHH, npH ojx- 
HOBpeMeHHOM BbinOJIHeHHH JIByX yCJIOBHH (h3 a— c) 

IIodKpumepuu B2 | hjih onpejieJieHHOH no pa3Mepy o6jiacTH o6HTaHHH, npH ojiho- 
BpeMeHHOM BbmonHeHHH aByx ycJioBHH (h 3 a— c): 

a — CHJibHOH (JjparMeHTaiiHH hjih Majioro HHCJia MecTOHaxoxcae- 
hhh; 

b — cHHaceHHH noKa3aTejieii o6jiacTH pacnpocTpaHeHHH, o6HTa- 
hhh, KanecTBa cpejibi, KOJinnecTBa MecTOHaxoxjieHHH, kojih- 
necTBa nojiOB03peJibix oco6eH; 

c — pe3KHX KOJiebaHHHX noKa3aTejieH objiacra pacnpoerpaHe- 
HHH, o6HTaHHH, KOJIHUeCTBa MCCTOHaXOJKJieHHH, KOJIHUeCTBa 
nojioB03peJibix oco6eH. 

OueHHBaeT TaKcoHbi c hcxojiho oepaumeHuou Huaiemocmbto , KOTOpan npH 3 tom 
CHHacaeTCH, npHueM: 


IIodKpumepuu Cl 
IIodKpumepuu C2 


nporH03HpyeTCH cHHxeHHe hhcjichhocth Ha onpejiejieHHyio Be- 
JIHUHHy, HJIH 

ycTanoBJieHo cHHaceHne uhcjichhocth, h npH 3 tom: 
a — cy6nonyjiHUHH xapaKrepH3yiOTCH hh3khm hhcjiom B3pocjibix 
oco6en hjih 6ojibiuaH hx uacTb cocpejiOTOueHa b ojihoh cy6- 
nonyjiHUHH; 

b — ycTaHOBJieHbi pe3KHe KOJie6aHH» hhcjichhocth. 

OueHHBaeT cwibuo oepaumemue no maiemocmu u/wiu apecuiy (suaeMHUHbie h Ma- 
jiouHCJieHHbie) TaKcoHbi, y kotophx: 

IIodKpumepuu D1 uhcjio B3pocjibix oco6eH He 6ojiee onpejiejieHHoro h/hjih 
IIodKpumepuu D2 nonyjmuHH 3aHHMaeT oueHb orpaHHueHHbiH apeaji hjih HMeeT 


Majioe uhcjio MecTOHaxoxcaeHHH 1 

Hbjihctch KpHTepHeM «KOAmecmeeHHoeo aHcuiu3a», no,ii KOTOpbiM noHHMaeTca jnobaa 
(JiopMa aHajiH 3 a, oueHHBaiomaH BepoarmocTb HCue 3 HOBeHHH TaKCOHa Ha ocHOBe 
jiaHHbix o ero xch3hchhom UHKJie, Tpe 6 oBaHHHX k cpejie o 6 HTaHHH h (Jjaicropax yr- 
P03bl. 


IlpHMeHaHHe. 1 FIoflKpHTepHH Z> 2 npHMeHHM TOJibKo ana KaTeropHH «YH 3 BHMbie — VU». 

2 IlpaBOMOHHocTb npHMeHeHHH KpHTepHH E HBJiHeTCH HaH 6 ojiee cnopHbiM BonpocoM, nocKOJibKy 3 ^ecb Hcnojib- 
3 yiOTCH pe 3 yjibTaTbi nporH 030 B, paccHHTaHHbix Ha cooTBeTCTByiomHX Mo^ejiax, aaeKBaTHOCTb h noJiHOTa kotophx 
name Bcero noflBepraioTCH comhchhhm. 
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(UocTaroHHo 

aaHHbix) 

(Haxo/tamHeca 
noa yrpo30H 


(OueHeHHwe) 


HCHe3HOBeHHH) 





HcHe3HyBiiiHe - EX 
HcHe3HyBuiHe b 
Ahkoh npwpone - EW 

HcHe3HyBiuHe b 
perHOHe -RE 


Haxo,zwmHecH b kphthhcckom 
COCTOHHHH - CR 

Haxo/wmHecH b onacHOM 
COCTOHHHH - EN 
yH3BHMbie - VU 
Haxo/wmHeca b coctohhhh, 
6jih3kom k yrpoxcaeMOMy - NT 
Bbi3biBaiomHe HanMeHbiune 
onaceHHa ~ LC 


HeaocTaroK aaHHbix - DD 


He (ioajieacamHe oueHKe - NA 
HeoueHeHHbie - NE 


Phc. 2. CxeMa KaTeropHH MCOII aji« BHeceHHH bhaob b peraoHajibHbie KpacHbie khoth h ciihckh pe^KHX 
h Hcne3aiomHx bhaob (no: Gardenfors, 2003). 

HChphmm mpH(J)TOM BbiaejieHw KaTeropHH, uoSaBJiaiomHecji npn oueHKe yrpo3bi HCHe3HOBeHHH TaKCOHOB Ha perHOHajib- 

hom ypOBHe. 


(ii) noflBHBiHHecfl BCJieucTBHe ecTecTBeHHoro pacumpemw apeajia h pa3MHOHcaio- 
mneca b npe^ejiax pernoHa MeHee hqm b TeneHHe Tpex noKOJieHHH/10 jieT. 
CjieAOBaTejibHO, npn paccMOTpeHHH pernoHajibHoro TaKcoHOMHnecKoro pa3Hoo6pa3HH 
k CHCTeMe rjio6ajibHbix KaTeropHH MCOII uo6aBJiaeTCH KaTeropHH «He noujieacamHe 
oueHKe — NA» (pnc. 2). 

B to ace BpeMH Ha onpeuejieHHbix TeppHTopnax MoryT perHCTpHpoBaTbca h TaxcoHM, 
KOTopwe BCJieucTBHe coKpameHHH apeajia 6ojibme He pa3MHoacaiOTCH b pernoHe, a hx 
oco6h OTMenaiOTca euHHHHHO h HeperyjinpHO. TaKHe TaKCOHw cneuyeT paccMaTpHBaTb 
KaK «HcHe3HyBUiHe b perHOHe — RE», hto #o6aBJiaeT eme o^Hy «perHOHajibHyio» Ka- 
TeropHio b HCxo^Hyio cxeMy. 

TpeTba npo6jieMa, KOTopaa B03HHKaeT npn Hcnojib30BaHHH KpHTepneB MCOII Ha 
ypoBHe oTuejibHoro pernoHa, 3aKJiK>naeTca b tom, hto hcxoaho oth KpHTepHH pa3pa6o- 
TaHH rjui rjio6ajibHoro ypoBHa h npH3BaHbi oueHHTb cTeneHb pncxa Hcne3HOBeHHH TaK- 
coHa Ha 3eMHOM rnape. O^HaKO 3Ta npo6jieMa aBJiaeTca mhhmoh, h6o TaKHM ace o6pa30M 
MOaCHO OUeHHBaTb H pHCK HCHe3HOBeHHH TaKCOHa C OnpefleJieHHOH TeppHTOpHH, orpa- 
HHHeHHOH KaK ecTecTBeHHMMH, TaK h auMHHHCTpaTHBHHMH rpaHHijaMH (Gardenfors, 
1996, 2001; Gardenfors et al., 1999). flua yneTa cneiun})HKH perHOHajibHwx ycjiOBHH 
pa3pa6oTaH ajiropHTM auamaunH KaTeropHH MCOII k pernoHajibHOMy ypoBHio, nepBaa 
BepcHH KOToporo 6buia npeunoaceHa b 2001 r. (Gardenfors et al., 2001). ToHHee, pa 3 pa- 
6oTaH ajiropHTM, KOTopwii no3BOJiaeT auanrapoBaTb nojiyneHHoe npn npHMeHeHHH He- 
H3MeHHbix KpHTepneB MCOn pacnpeuejieHHe TaKCOHOB no KaTeropnaM k peraoHajib- 
HBIM yCJIOBHHM H 0 C 06 eHH 0 CTHM (pHC. 3). 

IIpeuJioaceHHbiH ajiropHTM (Gardenfors, 2003) npe^nojiaraeT Ha nepBOM 3Tane npo- 
BeueHne cTaHuapraoH npoueaypbi oijeHKH TaKCOHa coraacHo rjio6ajibHWM KpHTepn- 
hm MCOn (IUCN Red List..., 2001; KaTeropHH..., 2002). Ilocae nepBHHHoro onpeue- 
jieHHH KaTeropHH, 6 ,zyia TaKCOHa pemaeTca Bonpoc o tom, hbjihctch jih oh b paccMaTpn- 

6 npouecc oueHKH TaKCOHa no nioOajibHbiM KpHTepnaM MCOII noapoOHo H3JioxceH b cootbctct- 
ByioineM pyKOBOflCTBe (IUCN Red List..., 2001; KaTeropHH..., 2002) h b HHTepHeTe no aapecy 
http://redlist.freenet.uz/rl/categor/categor 1 .html. 
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Phc. 3. AjiropHTM aaanTaiiHH KaTeropHH MCOI1 Ha pernoHajibHOM ypoBHe (no: Gardenfors, 2003). 

3HaK «?» 03HanaeT «HeH3BecrHO». 


BaeMOM perHOHe He pa3MHoacaiomHMCfl BH3HTepoM 7 hjih hct (mar «2a»). Ecjih otbct 
«H eT» hjih «HeH3BecTHo», to ocymecTBjweTca nepexoA Ha Ham «26», r^e onpeflejweTCH, 
3aBHCHT jih perHOHajibHaa nonyjDmmi ot 3HaHHTejibHOH HMMHrpaijHH pa3MHoacaiomHx- 
ch oco6eH (hjih ^nacnop, cnoco6Hbix b flajibHenmeM k pa3MHoaceHHio) H3-3a npeflejiOB 
pernoHa. Ecjih otbct «HeT/HeH3BecTHO», npe,zyiaraeTCfl He mchatb xaTeropnio, nojiyneH- 
Hyio b caMOM Hanajie. Ecjih otbct «fla», to cjieayeT nepeiiTH Ha mar «2b» h peuiHTb, 
oacHAaeTca jih cHHaceHHe hhtchchbhocth HMMHipaijHH. Ecjih hct, to pexoMeHflyeTca 
noHH3HTb Ha o^hh ypoBeHb nojiyHeHHyio xaTeropmo. Ecjih otbct «#a/HeH3BecTHO», 
to Ha mare «2r» cjieayeT aonojiHHTejitHO onpeaejiHTb, hbjwctch jih nonyjummi «bo- 
poHKOH». 8 Ecjih nonyjummi HBjraeTCfl bopohxoh, to ee cymecTBOBaHHe b pernoHe noji- 
HOCTbK) 3aBHCHT ot npHTOKa oco6eii/nponaryji H3BHe h, cjieflOBaTeJibHO, b cjiohchbihch- 
ch CHTyauHH noBbimacTCH pncx peraoHajibHOH ojiHMHHaijHH TaxcoHa. B otom cjiynae 
npe^JiaraeTCfl hcxo;hho nojiyneHHyio xareropnio noBMCHTb Ha o^hh ypoBeHb. Ecjih >xe 
nonyjnmmi He ABJiaeTca bopohxoh hjih o xapaxrepe nonyjwijHH hct aocTaTOHHbix ^aH- 
hhx, npe^JiaraeTCH ocraBHTb hcxo^ho nojiyneHHyio xaTeropnio 6e3 h3mchchhh. 

flpyraa nacrb ajiropHTMa (marn «2^»—«2>x») HMeeT OTHomeHHe k TaxcoHaM, hb- 
JwiouiHMCfl b peraoHe BH3HTepaMH. Ha mare «2r» onpeflejiaeTCfl, nponcxoflHT jih yxyfl- 
meHHe ycjioBHH cymecTBOBaHHH nonyjumHH TaxcoHa 3a npeflejiaMH paccMaTpHBaeMO- 
ro pernoHa, h ecjiH otbct «hct», to Ha mare «2e» CTaBHTca Bonpoc 06 yxyflineHHH 
ycjioBHH o 6 HTaHHH turn npeflCTaBHTejieii TaxcoHa BHyipn paccMaTpHBaeMoro pernoHa. 
Ecjih h Ha otom 3 Tane otbct «hct», to Ha nocjieflHeM mare («2 hc») BbwcmieTCfl, npn- 
3 HaH jih TaxcoH rjio 6 ajibHo peflXHM no xpHTepnio D (IUCN Red List..., 2001). B cjiynae 


7 IlOfl «BH3HTepaMH» nOHHMaiOTCH TaKCOHM, npeflCTaBHTCJIH KOTOpbIX H3pe,aKa perHCTpHpyiOTCJI, HO He 
pa3MH05KaK)TCH Ha paccMaTpHBaeMOH TeppHTOpHH. B 3Ty rpynny nona^aioT npoxo^Hbie bh^m h MHipaHTbi 
Ha nyTHx MHrpaiiHH. 

8 Iloa «nonyjnmHeH-BopoHKOH» (sink population) mm noHHMaeM nonyjumHio, nojmepxcaHHe KOTOpOH 
3aBHCHT HCKJIIOHHTejIbHO OT npHTOKa flHaCnOp HJIH OCOOeH H3BHe. 


Ill 


















OTpHijaTejibHoro OTBeTa h Ha nocjieAHHH Bonpoc peKOMeHAyeTca noHH3HTb Ha oahh 
ypoBeHb nojiyHeHHvio hcxoaho KaTeropnio. Ecjih >Ke xoth 6bi Ha oahh H3 BonpocoB (rna- 
tob «2a»—«2hc») HMeeTca nojioacHTejibHbiH otbct hjih oTcyrcTByiOT AOCTaTOHHue 
AJifl onpe^ejieHHoro cy>KAeHHn AaHHbie, peKOMeHAyeTca coxpaHHTb Ty Kareropnio, k ko- 
TopoH bha 6 mji oraeceH no pe3yjibTaTaM hcxoahoh oijeHKH (mar 1). 

ycneniHbie npHMepti Hcnojib30Bam«i pa3pa6oTaHHwx noAXOAOB k npHMeHeHHio 
KpHTepneB h KaTeropHH MCOn Ha peraoHajibHOM ypoBHe (Church et al., 1996; 2001; 
KpacHaa KHHra PecnyOjiHKH Y36eKHCTaH, 2003) a aiOT ocHOBaHHe peKOMeHAOBaTb hx 
UIHpOKOe HCn0JIB30BaHHe, HTO, B CBOK) OHepeAb, OCo6eHHO aKTyaJIBHO RJ1X yCJIOBHH Poc- 
chh. Hn)Ke, c uejibio oOjierneHM npaKranecKoro npHMeHeHim MaTepHajiOB HacToamero 
coo6meHHa, npHBOAHTca pnA npHMepoB B03MO)KHoro Hcnojib30BaHM ajiropHTMa npn- 
MeHHTejibHO k cocTaBJieHHio peraoHajibHbix KpacHbix kh nr. B KanecTBe npHMepoB B3a- 
tw TaKcoHbi, Kax yace BHeceHHbie b peraoHajibHbie KpacHbie KHHra (ho, k coHcaneHmo, 
6e3 Hcnojib30BaHHa KpHTepneB MCOI1), TaK h npeAJiaraeMbie k bkihohchhio. 

IIpHMepbi 

IIpHMep 1 .Lunaria rediviva L. (JlyHHHK OHCHBaiomHH, KpecTOUBerabie, IIoKpbi- 
TOceMHHHbie). BKiHoneH b KpacHyio KHHry npHpoAbi JleHHHrpaACKOH o 6 ji. b KaTero¬ 
pHH 3 (R) — peAKHH bha (CHManeB, 2000). 

B paccMaTpHBaeMOM peraoHe (JleHHHrpaACKaa o 6 ji.) npoxoAHT ceBepHaa rpaHHija 
apeajia BH#a, h ajih Hero AOCTOBepHo H3Becrao 4 MecTOHaxoacAeHHH, npnneM b AByx H3 
hhx b HacToamee BpeMfl bha He HaiiAeH (Ojiopa.. 1957; CHManeB, 2000). TaKCOH hbjm- 
eTCH ecTecTBeHHbiM ajm peraoHa h MoaceT 6biTb oueHeH. XapaKTep HMeiomHxcH AaHHbix 
no3BOJMeT roBopHTb TOJibKO 06 apeane, o6jiacra o6HTaHHH h HHCJie MecTOHaxoacAeHHH 
(t. e. KpHTepnax B h D). B TaKOM cjiynae, KpHTepHH A h C, CBH3aHHbie c AaHHbiMH no 
HHCJieHHOCTH ocoOefi, He Moryr 6biTb Hcnojib30BaHbi. KaKHe-jin6o CTaracTHHecKHe npo- 
rao3bi pHCKa HCHe3HOBeHHa TaxcoHa Taicace OTcyTCTByioT, hto He AaeT bo3mo)khocth 
HC nOJIb30BaTb KpHTepHH E. 

Ecjih aHajiH3HpoBaTb HMeiomyiocji HH^opMaumo no KpHTepHio B, to h ee OKa3biBa- 
eTC5i HeAOCTaTOHHo jyw nojiHonpaBHoro npHMeHeHHs KpHTepra (KaTeropHH..., 2002). 
fleHCTBHTejibHO, c oahoh cTopoHbi, oOjiacTb pacnpocTpaHeHHH BHAa b peraoHe MeHee 
5000 km 2 , hto yAOBJieTBopaeT Tpe6oBaHMM noAKpHTepmi Bl, a oOjiacTb oOHTaHHH — 
MeHee 500 km 2 , hto cooTBeTCTByeT TpeOoBaHHUM noAKpHTepim B2. OAHaKO hcoGxoah- 
mo, hto 6 m OAHOBpeMeHHO BbinojnwjiHCb, no KpaHHen Mepe, eme no ABa ycjioBHH ajm 
KaacAoro H3 Bbirne nepeHHCJieHHbix noAKpHTepneB (KaTeropHH..., 2002), a 3Aecb h bo 3- 
HHKaeT cjio^KHOCTb. OAHOMy ycjiOBHK) — noAKpHTepHK) BToporo nop^AKa «a» (HajiH- 
HHe MeHee 5 MecTOHaxoacAeHHH) — TaKCOH cooTBeTCTByeT, a bot o npoAOJiacaiomeMCfl 
CHHaceHHH hjih 06 3KCTpeMajibHbix (jjjiJOKTyaijHJix HHCJieHHbix noKa3aTejieH HMeiomHe- 
cn AaHHbie cyAHTb He no3BOJunoT. Ectb AaHHbie o tom, hto bha Hcne3 H3 AByx paHee 
H3BeCTHbIX MeCTOHaXO^CAeHHH. B TO )Ke BpeMH HeT AaHHbix O TOM, npHCyTCTBOBaJI JIH 
TaKCOH b AByx coBpeMeHHbix TOHKax TorAa, KorAa oh 6biJi oOHapyaceH b nepBbix AByx. 
CjieAOBaTejibHO, HeT ocHOBaHHH roBopHTb o (})aKTHHecKOM coKpameHHH apeajia b perao¬ 
He. C paBHOH AOJieii BepojrraocTH HMeiomnec^ AaHHbie Moiyr CBHAeTejibCTBOBaTb 06 H3- 
MeHeHHH (cABHre) coBpeMeHHoro apeajia. TaKHM o6pa30M, npn OTcyTCTBHH achctbh- 
TejibHbix AaHHbix no AHHaMHKe apeajia h oOjiacTH o6maimn TaxcoHa KpHTepHH B OKa- 
3biBaeTca He npHMeHHMbiM k paccMaipHBaeMOMy TaKcoHy. 

B KOHeHHOM HTore eAHHCTBeHHbiM KpHTepneM, npHMeHeHHe KOToporo onpaBAaHo h 
noATBep^CAaeTca HMeiomHMHca AaHHbiMH, HBJuieTCfl KpHTepHH D («CHJibHoe orpaHHne- 
HHe HHCJieHHOCTH/apeajia»). CorjiacHO KpHTepHio D, JlyHHHK oacHBaioiAHH nonaAaeT b 
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KaTeropmo «Yfl3BHMi>ie — VU», nocKOJibKy cooTBeTCTByeT nojioaceHmiM noAKpHTepmi 
2 — o6jiacn> oOnraHHa cocTaBJiaeT MeHee 20 km 2 , a hhcjio MecTOHaxoacAeHHH MeHbine 5 
(KaTeropHH..2002). Pe3yjibTaT ouemcn TaxcoHa no KpHTepmiM MCOII bbihihaht Ta- 
khm o6pa30M: Lunaria rediviva — VU (D 2 ), r^e b CKoOKax yKa3aH noAKpHTepHH, co- 
rjiacHo KOTopoMy TaKCOH oraeceH k cooTBeTCTByiomen KaTeropnn. B HTore Ha nepBOM 
3Tane abhhmh bha mohcho paccMaTpnBaTb b KanecTBe KaHAHA&Ta b rpynny bhaob Ka¬ 
TeropHH «y H3BHMbie VU». 

Tenept, Hcnojib3ya aaropHTM aAamaijHH KaTeropHH MCOII k pernoHajibHMM ycjio- 
bh5im (pnc. 3), onpeflejraeM, hto c inara «2a» mbi aojdkhm nepenra Ha mar «26», no- 
CKOJibKy H3BecTHo, hto TaKCOH b npeAeJiax pernoHa pa3MHOHcaeTca. Ha Bonpoc o nojiy- 
neHHH nonyjMHHeH TaKCOHa nponaryn/ocoOeii H3BHe (mar «26») b AaHHOM KOHKpeTHOM 
npHMepe <J)opMajibHMH otbct 9 — «HeH3BecTHO», TaK KaK OTcyrcTByiOT npaMbie nccjie- 
AOBaHHH no AaJiBHocTH pacnpocTpaHeHHH ceMaH paccMaTpHBaeMoro BHfla h no xapaKTe- 
py B3aHMOfleHCTBHfl nonyjiaipiH JleHHHipaACKOH o 6 ji. h coccahhx pernoHOB. Tor^a, co- 
rjiacHo ajiropHTMy, mm npnxoAHM k BMBOAy o tom, hto He caeAyeT H3MeHjm> KaTero- 
pmo, nojiyneHHyio Ha mare 1, h hto AaHHMH TaKCOH 3acjiyacHBaeT BHecemia b KpacHyio 
KHHry JleHHHrpaACKOH o 6 ji. b KaTeropmo «ya3BHMbie — VU». 

npHMep 2. Inocybe cincinnata (Fr.: Fr.) Quell. (BojiOKOHHHua KyAP^Baa, IlayTHHHH- 
KOBMe, Ba3HAHOMHueTM). BKjnoneH b KpacHym KHHry npnpoAM JleHHHrpa^CKOH o 6 ji. 
B KaTeropHH 2 (V) - ya3BHMbIH BHA (He3^0HMHH0r0, 2000). 

B paccMaTpHBaeMOM pernoHe (JleHHHipaACKaa o 6 ji.) AOCTOBepHO H3BecTHO ABa Mec- 
TOHaxo>K£eHmi BHAa. TaKCOH aBJiaeTca ecTecTBeHHMM j\jm pernoHa h, cJieAOBaTenbHO, 
jierHTHMHMM Rjw oi^eHKH. HH<])opMaijHa o AHHaMHKe noKa3aTejieH nonyjiaijHH BHAa 
b perHOHe OTcyTCTByeT, TaK ace KaK HeT yKa3aHHH Ha ero BCTpenaeMOCTb b coccahhx pe- 
rnoHax (He3AOHMHHoro, 1996). HMeiomneca AaHHbie no3BOJiaioT roBopHTb tojibko o 6 
apeajie, o6jiacra oOnraHHa h HHCJie MecTOHaxoac^eHHH, hto H3HanajibH0 He AaeT bo 3- 
M05KHOCTH HCnOJIB30BaTI> KpHTepHH A H C, OCHOBaHHMe Ha AaHHblX no HHCJieHHOCTH 
OCo6eH, HJIH KpHTepHH E, CBfl3aHHMH C HCnOJIb30BaHHCM pe3yJIbTaTOB CTaTHCTHHeCKHX 
nporH030B. Bonee Toro, KpHTepHH B Taicace HenpHMeHHM, nocKOJibKy OTcyrcTByiOT CBe- 
AeHHH 06 H3MeHeHHH apeana. 

KaK h b cnynae npHMepa 1, eflHHCTBeHHMM KpHTepneM, npHMeHeHHe KOToporo 
onpaBflaHo h noATBepacAaeTca HMeiomHMHca AaHHMMH, aBJiaeTca KpHTepHH D («Chjh>- 
Hoe orpaHHneHHe hhcjichhocth/ apeana»). CornacHO KpHTepnio D, BojiOKOHHHija KyA- 
paBaa nona^aeT b KaTeropnio «ya3BHMbie — VU», nocKOJibKy cooTBeTCTByeT nojioace- 
HHaM noAKpHTepmi 2 (oOnacTb oOnraHHa MeHee 20 km 2 , a hhcjio MecTOHaxoacAeHHH — 
MeHbine 5), h Ha nepBOM 3Tane AaHHMH bha mohcho paccMaTpnBaTb b KanecTBe KaHAH- 
AaTa b rpynny bhaob KaTeropHH «ya3BHMbie — VU». 

IIpHMeHafl anropHTM aAanTaijHH KaTeropHH MCOII k perHOHanbHMM ycnoBHaM 
h yHHTMBaa tot 4>aKT, hto TaKCOH b perHOHe pa3MHoacaeTca, a o npHTOKe nponaryji H3- 
BHe HHnero He H3BecTHO (hjih oh oTcyTCTByeT), nonynaeM nepexoA c mara «2a» Ha 
mar «26» (pnc. 3) h AaJiee Ha peKOMeHAaijHio «coxpaHHTb nojiyHHBinyioca Ha nep¬ 
BOM 3Tane KaTeropmo». CjieAOBaTejibHO, Inocybe cincinnata 3acjiyacHBaeT b HameM cjiy- 
nae noMemeHHa b KpacHyio KHHry JleHHHrpaACKOH o 6 ji. b KaTeropHH «ya3BHMbie — 
VU» (D 2 ). 

9 Bo MHorHx cjiynaax b cbjdh c HeoaH03HaHHocTbio hmcioiuhxch .aaHHbix Ha Bonpoc ajiropHTMa mo- 
5K6T 6 bITb AaH KaK <J)OpMaJIbHbIH, TaK H JIOTHHeCKHH OTBCT. ABTOpbl CTaTbH peKOMCH^yiOT B JIIO 60 H CH- 
TyauHH cJieaoBaTb 4>opMajibHOMy npHHUHny, h6o KpHTepHH MCOn hbjijuotch $opMajiH3auHeH npouecca 
OTHeceHHH TaKcoHOB k pa3HbiM KaTeropHHM «yrp03bi HCHe3HOBeHH5i» (cm. TaK*e oScyacfleHHe b 3aKJiiOHe- 
HHH K CTaTbe). 


5 BoTaHHHecKHH xypHaji, No 1, 2005 r. 
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IIpuMep 3. Cetraria steppae (Savicz) Kamef. (IJeTpapna CTenHaa, napMenneBBie, 
JlHxeHH3HpoBaHHbie acKOMHijeTbi). Bkjhohch b KpacHyio KHHry TaM6oBCKOH o6ji. b Ka¬ 
TeropHH 3 (R) — peAKHH bha (KpacHaa KHHra TaMOoBcxon..., 2002). 

B TaM6oBCKOH o6ji. npoxoAHT 3anaAHaa rpamma apeana BHAa, h h3bcctho tojilko 
oaho MecTOHaxoacAeHHe (MynHHK, 2002, 2003). TaiecoH aBJiaeTca ecTecTBeHHWM jzjw 
peraoHa h MoaceT 6bitb oijeHeH. HMeiomneca AaHHBie no3BonaiOT roBopHTB tojibko o6 
apeajie, o6nacra obmaHHa h nncne MecTOHaxoacAeHHH (t. e. KpHTepnax B h D), a xpHTe- 
PHH A, C H E, CBH3aHHbie C KOJIHHeCTBeHHBIM H nOnyJiaiJHOHHBIM aHaJIH3aMH, B AaHHOM 
cnynae HenpHMeHHMBi. 

AHanH3Hpya HH<j)opMaaHio no cooTBeTCTByiomHM KpnrepHaM, nonynaeM, hto nno- 
ma^B apeana BH.ua b pernoHe He npeBBiuiaeT 100 km 2 , a o6nacra oOnraHHa —10 km 2 , hto 
cooTBeTCTByeT KaTeropHH «HaxoAamHeca b kphthhcckom coctohhhh — CR». O^HaKO 
npn 3tom co6jiK>AaeTca tojibko no OAHOMy ycjiOBHio H3 noAKpHTepneB B! n B 2 : «a» — 
miomaAB apeana h oOnacTB oOnraHHa chjibho <J)parMeHTHpoBaHa hjih coctoht He 6ojiee 
neM H3 1 MecTOHaxoacAeHHH. Hto ace KacaeTca ycnoBHH «b» n «c» (npoAOJincaiomeeca 
CHnaceHne n chjibhbic KoneOaHHa HHcneHHBix noKa3aTejien), to HMeiomHxca AaHHBix 
no AHHaMHKe apeana n o6nacra oOHTaHHa TaKCOHa HeAOCTaTOHHO, hto6bi o6ecnewn> 
npaBOMOHHOCTB npnMeHeHHH KpHTepna B. TaKHM o6pa30M, b AaHHOM cnynae B03Moac- 
hbim OKa3BiBaeTca tojibko ncnojiB30BaHHe KpnTepna D (cnjiBHoe orpaHnneHne HHcneH- 
HOCTn/apeana). Ilpn OTcyrcTBHH AaHHBix o hhcjichhocth (noAKpnrepHH Dl), cornacHO 
noAKpHTepHio D 2 , I^eTpapna CTenHaa AOJiacHa paccMaTpnBaTBca b KaTeropnn «Ya3BH- 
MBie — VU», TaK KaK BBiaBjieHa He 6onee neM H3 5 MecTOHaxoacAeHHH. Pe3yjiBTar oijeH- 
kh TaKCOHa no KaTeropnaM MCOII: Cetraria steppae — VU (D 2 ). 

no anropHTMy aAanTaijHH KaTeropnn MCOn k pernoHajiBHBiM ycnoBnaM (pnc. 3) c 
rnara «2a» nepexoAnM Ha mar «26», nocKOJiBKy bha pa3MHoacaeTca BereTaTHBHO (4>par- 
MeHTaunen cjioeBnma), b npeAenax o6nacra ero oOnraHna b pernoHe 3TOMy npoueccy 
Hnnero He npenaTCTByeT. Ha Bonpoc o nojiyneHnn nonyjiaunen TaKCOHa nponaryn/oco- 
6 en n3BHe, <J)opManBHBiH otbct — «Hen3BecTHO». ^anBHOCTB nepeHoca TannoMOB cbo- 
OoAHoacnBymnx jinmanHnKOB hjih nx (jiparMeHTOB npaKTnnecKn He H3yneHa, Taxace xa k 
n xapaKTep B3anMOAencTBna nonyjxaijHn (hct Aance o6mero MHeHna no noBOAy onpeAe- 
neHna «nonyjiaann» y JinmanHHKOB). CneAOBaTenBHO, (JjopManBHBiM pe3yjiBTaTOM npn- 
MeHeHna anropnTMa 6yAeT pexoMeHAanna «He H3MeHaTB nonyneHHyio hcxoaho Karero- 
pnio», n b TaKOM cjiynae I^eTpapna cTenHaa 6yAeT 3acjiyacnBaTB BKjnoneHna b KpacHyio 
KHnry TaM6oBCKon o6nacra b KaTeropnn «Ya3BHMBie — VU». 

npnMep 4. Cetraria steppae (Savicz) Kamef. (U,eTpapna CTenHaa, napMenneBBie, 
JInxeHH3npoBaHHBie acKOMHijeTBi). Bha npeAJioaceH btopbim aBTopoM k BKmoneHHio 
b KpacHyio KHHry BopoHeaccxon o6ji., KOTopaa HaxoAHTca b CTaAnn noAroTOBKH. 

flaHHBin npHMep npHBOAHTca rjw cpaBHeHna c npnMepoM 3. B BopoHeaccKon o6ji. 
npoxoAHT 3anaAHaa rpaHHaa apeana BHAa, h b HacToanjHH momcht BBiaBneHo TonBKO 
oaho ero MecTOHaxoacAeHHe, ho b ot nnnne ot npeABiAymero npnMepa HMeiOTca hcko- 
TopBie CBeAeHHa o AHHaMHKe oOnacra oOnTaHna nonynaann TaKCOHa. EcnH b oahom 
H3 MecTOHaxoacAeHHn bha oOmaeT AOBonBHO nocToaHHO (MynHHK, 2001) n OTMeneH 
eme B. n. CaBHneM (1924), to c6opBi C. B. ronnuBma (1960-e toabi) H3 Apyroro MecTo- 
HaxoacAeHna He noATBepacAaioTca coBpeMeHHBiMH nccneAOBaHnaMn (MynHHK, 2001). 
TaKHM o6pa30M, aHann3 no KpnTepnio B 6yAeT BBirnaAeTB cneAyiomnM o6pa30M: co- 
rnacHo noAKpnTepnaM Bj n B 2 , nnomaAB apeana BHAa b HacToamee BpeMa He npeBBi- 
niaeT 100 km 2 , a o6nacra oSHTaHHa — 10 km 2 , hto cooTBeTCTByeT KaTeropHH CR (Ha- 
xoA^mneca b kphthhcckom cocToaHnn). KpoMe Toro, HaSniOAaeTca cooTBeTCTBne a JW 
AaHHOH KaTeropHH ycnoBHio «a» (nnomaAB apeana h oOnacTB oOHTaHHa cmbho cjipar- 


114 



MeHrapoBaHa hjih coctoht He 6ojiee neM H3 1 MecTOHaxoacAGHHa) h neTbipeM noAxpn- 
TepnaM ycnoBHa «b»: CHHaceHHe noxa3aTeneii: (i) nnomaAH apeana, (ii) nnomaAH o6nac- 
th oSHTaHHa, (iii) nnomaAH, npoTaaceHHOCTH h/hjih xanecTBa cpeAbi oSHTaHHa; (iv) xo- 

JIHHeCTBa MeCTOHaXO^CAeHHH HJIH nonyJIHUHH. IIOAKpHTepHH (v) - CHH>KeHHe KOJIH- 

necTBa B3pocjn>ix oco6eH — b AaHHOM cnynae HenpHMeHHM, Tax xax npaMbix noAcneTOB 
He npOBOAHJIOCb, H, KpOMe TOIX), OCTaeTCa AHCXyCCHOHHbIM BOnpOC O TOM, HTO CHHTaTb 
«B3pocjiOH oco6bio» y jiHiuaHHHKa, pa3MHoacaiomerocn HcxnioHHTenbHO BereTaTHB- 
hmm cnoco6oM. TaxiiM o6pa30M, Ha ocHOBaHHH HMeiomHXCH AaHHbix bha nonaAaeT 
b KaTeropHio «HaxoAflmHeca b xpHranecxoM coctojihhh — CR» (B 1 ab(i,ii,iii,iv); 
B 2 ab(i,ii,iii,iv)). 

Hcnojib3yji anropHTM aAanTauHH xaTeropHH MCOn k peraoHajibHbiM ycnoBHaM h 
Te ace paccyacAeHHa, hto h b IIpHMepe 3, nonynaeM pexoMeHAaimio o coxpaHeHHH 
hcxoaho nojiyneHHOH xaTeropHH. TaxHM o6pa30M, bha Cetraria steppae 3acnyacHBaeT 
BKJiiOHeHHa b KpacHyio KHHry BopoHeaccKOH o6jt b xaTeropHH «HaxoAamHeca b xpn- 
THHecKOM coctohhhh — CR» (B j ab(i,ii,iii,iv); B 2 ab(i,ii,iii,iv)). 


3aKJiiOHeHHe 

IIpHBeACHHbie BbIHie npHMepbl OHeBHAHbIM o6pa30M CBHACTenbCTByiOT O B03M0aC- 
HOCTH H OTHOCHTeJIbHOH JieTKOCTH npHMeHCHHn XpHTepHCB MCOII Ha peTHOHaJIbHOM 
ypoBHe. B to ace BpeMa ohh yKa3biBaioT h Ha to, hto b 6ojibniHHCTBe perHOHOB rjw pac- 
CMaTpHBaeMbix rpynn opraHH3MOB HanOonee nacTO npHMeHHMbiM xpHTepneM MoaceT 
6biTb TOJibKo xpHTepHH D, a cjieAOBaTejibHo, HanOonee nacTO BCTpeHaiomenca xaTero- 
pneH 6yAeT xaTeropna «Ya3BHMbie — VU». OSocHOBaHHoe pacnpeAejieHHe TaxcoHOB 
no ApyrHM xaTeropHaM CTaHOBHTca B03MoacHbiM tojibxo b cnynae HanHHHa AaHHbix 
o AHHaMHxe hx nonyjiaaHH (hhcjichhocth, apeana, o6nacra oOHTaHHa) uim AHHaMH- 
xe hx cpeAbi obmaHHa, nonyneHHe xoTopwx noTpe6yeT cpaBHHTenbHo Aonroro BpeMe- 
hh. TaxHM o6pa30M, b Pocchhcxhx peraoHax npn Hcnonb30BaHHH xpHTepneB MCOII 
Ha HacToameM 3Tane bo3hhxhct npoOneMa 6onbmoro nncna TaxcoHOB b oahoh xaTero- 
PHH «Yfl3BHMbie» H COOTBeTCTBCHHO Heo6xOAHMOCTb paHaCHpOBaHHa TaXCOHOB BHyTpH 
3 toh xaTeropHH jijisl onpeAeneHHfl npHopHTerabix rjw HccneAOBaHHa, MOHHTopHHra h 
oxpaHbi. 

HanpaniHBaiomHMca bbixoaom H3 co3AaBineHcn CHTyaimn aBnaeTca Hcnonb30BaHHe 
nycxan OTnacra cy6i>exTHBHOH 3xcnepTHOH oachxh, xoTopaa 6a3HpyeTca Ha (a) norn- 
necxHx paccyacAeHHax o B03MoacHOCTH noAAepacaHHa nonynaimH 3a cneT npnToxa 
ocoOeii/nponaryn H3 coccahhx perHOHOB, rAe cocToaHHe TaxcoHa 6onee CTa6HnbHO, h 
(6) oaeHxe CTeneHH coxpaHHOCTH H3BecTHbix MecTOHaxoacACHHH. 

IlepBbiH acnexT MoaceT 6biTb paccMOTpeH, no xpainieH Mepe, Ha IIpHMepax 1 h 3, 
xorna Ha ocHOBe norHHecxHx paccyacAeHHH TaxcoHbi, (JiopManbHO nonynaiomHe CTaTyc 
«ya3BHMbix», Moryr 6biTb nn6o BbiBeAeHbi H3 3TOH xaTeropHH b 6onee HH3xyio (t. e. 3a 
paMXH HenocpeACTBeHHO KpacHOH xhhth h KpacHoro cnncxa), nn6o pacimHHBaTbcnxax 
noTeHAHanbHO HaHMeHee ya3BHMbie. 

B IIpHMepe 1 (c JlyHHHxoM oacHBaiomHM) bmccto cjiopManbHoro oTBeTa 06 oTcyT- 
ctbhh AaHHbix o HanHHHH npnToxa nponaryn H3BHe MoacHO npHMeHHTb <oxcnepTHyio 
oueHxy», t. e. xocBeHHoe paccyacAeHHe cneimanncTa, ocHOBaHHoe Ha ero onbiTe. B Jle- 
HHHrpaACxofi o 6 n. JlyHHHx oacHBaiomHH HaxoAHTca Ha rpaHHae CBoero apeana. MoacHO 
npeAnonoacHTb, hto ero nonyjraimn nonynaeT npHTOx ceMaH H3BHe, TeM 6 onee hto Ha 
TeppHTopHH conpeAenbHbix IIcxobcxoh h Hobtopoacxoh oOnacTen JlyHHHx oacHBaio- 
mnii He aBJiaeTca peAXHM (IJ,BeneB, 2000). OAHOBpeMeHHO oTcyrcTByioT AaHHbie o tom, 
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hto TaM npoHcxoAHT yxyAineHHe CTaTyca nonyjiaijHH JlyHHHKa oacHBaiomero, a cjieAO- 
BaTejibHO, He HMeeTca yrpo3 CHHaceHHa npHToxa ceMaH Ha TeppHTopHio JleHHHrpaA- 
ckoh o6ji. Ecjih cJieAOBaTb TaxoMy nyra, to, corjiacHO ajiropHTMy (pnc. 3), c rnara «2b» 
cJieAyeT nepeHTH Ha uiar «2r» h ot Hero Ha peKOMeHAaipno «noHH3HTB HcxoAHyio xaTe- 
ropHio». B HarneM cjiynae xareropHeii 6onee HH3xoro paHra aBJiaeTca xaTeropna «Ha- 
xoAamneca b cocToaHHH, 6jih3kom k yrpoacaiomeMy — NT». TaxcoHBi, nona^aiomHe 
B 3Ty KaTeropHK), (J)OpMaJIBHO He aBJWIOTCa 06a3aTeJIBHBIMH BKJIIOHeHHa b Kpac- 
HyK) KHHry. 

TaxHM ace noAXOAOM MoacHO BocnojiB30BaTBca h b cjiynae IIpHMepa 3 (c IJeTpa- 
pneH CTenHOH b TaMGoBcxoii o6jl). H3BecTH0, hto IJeipapHfl CTenHaa He aBJiaeTca peA- 
khm bhaom A-aa TeppHTopHH conpeAejiBHOH CapaTOBCxoii o6ji. (KyjiaxoB, 2002; Illyc- 
tob, 2002) h, B03M05KH0, npHTOK BereTaTHBHBix nponaryji oiryAa ocymecTB jiaeTca. 
TorAa, corjiacHO ajiropHTMy, c rnara «2b» cjieAyeT nepeiiTH Ha uiar «2r» h ot Hero Ha 
peKOMeHAaijHK) «noHH3HTB HcxoAHyio KaTeropHK) ». B otom cjiynae Taxace Cetraria 
steppae MoaceT 6bitb BtmeceHa H3 KpacHOH khhhi TaMGoBCxoii o6ji. 

Btopoh acneKT AOJiaceH, b nepByio onepeAB, 6a3HpoBaTBca Ha tom, HaxoAaTca jih 
nonyjiaaHH paccMaTpHBaeMoro TaxcoHa b rpaHHnax oco6o oxpaHaeMBix npnpoAHBix 
TeppHTopHH (OOIIT) HJIH HeT. OneBHAHO, HTO PHCK yHHHTOaceHHH HenOCpeACTBeHHO 
nonyjiaaHH hjih ee MecTOoGnraHHa BHe OOIIT pa3Horo paHra BBiine, hqm Ha TeppH¬ 
TopHH OOIIT. Bojiee Toro, ynHTBiBaa ^axTHqecxoe cocToaHHe AeJi c coxpaHeHHeM npn- 
poAti Ha OOIIT, cymecTByeT 3HanHTejiBHaa pa3HHaa MeacAy OOIIT 4>eAepajibHoro 
ypoBHa (3anoBeAHHxaMH, HaijHOHajiBHBiMH napxaMH h 4>eAepajibHbiMH 3axa3HHxaMH) 
h perHOHajiBHWMH OOIIT (npnpoAHBiMH napxaMH, 3axa3HHxaMH h naMaTHHxaMH npn- 
poABi). 

CjieAOBaTejiBHO, no CTeneHH pncxa yHHHToaceHHa nonyjiaijHH h hx MecTOHaxoacAe¬ 
HHH B03MoacHO npeAJioacHTB cjieAyiomee paHacnpoBaHHe: 

• Bee hjih 6ojibuihhctbo nonyjisnjHH (MecTOHaxoacAeHHH) BHe npeAenoB OOIIT — 
HaH6ojiBinHH pncx yxyAmeHHa CTaTyca TaxcoHa b peraoHe; 

• Bee hjih 6ojibuihhctbo nonyjiauHH (MecTOHaxoacAeHHH) b rpaHHijax OOIIT perno- 
HajiBHoro ypoBHH — cpeAHHH pncx yxyAineHHa CTaTyca TaxcoHa b peraoHe; 

• Bee hjih 6ojibuihhctbo nonyjiauHH (MecTOHaxoacAeHHH) b rpaHHijax OOIIT (J)eAe- 
pajiBHoro ypoBHa — HaHMeHBinHH pncx yxyAiueHHa CTaTyca TaxcoHa b peraoHe. 

IIpH 3TOM B03M0aCH0 H BBeAeHHe npOMeacyTOHHBIX paHrOB B 3aBHCHMOCTH OT OCo6eHHO- 
CTen pernoHa. 

B 3axjnoHeHHe xoneTca eme pa3 noAnepxHyTB, hto HMeiomneca HapaGoTKH h npax- 
THHecxHH onBiT xapaxTepH3yiOT xpHTepHH h xaTeropHH MCOII xax HanOoJiee noAXO- 
AHiAHe jxjvl oOteAHHeHna ycnjiHH cneunajiHCTOB no co3AaHHio KpacHBix khht pa3HO- 
ro ypoBHa h OAHOBpeMeHHO no3BOJiaiOT b cjiynae hx npHMeHeHHa nepeirra Ha xanecT- 
BeHHO 6ojiee bbicokhh ypoBeHB paGoTBi c KpacHBiMH cnncxaMH h KpacHBiMH KHHraMH. 
Ilpn 3tom aBTopBi cHHTaiOT hcoGxoahmbim MaxcHMBJiBHO acecTxo npHAepacmaTBca 
(J)opMajiBHBix nyreii oijeHKH TaxcoHOB. YnoMaHyTBie BBirne npeAJioaceHHa no HcnojiB- 
30BaHHK) «3KCnepTHOH OU,eHKH» HJIH paiDKHpOBaHHa TaKCOHOB no CTeneHH ya3BHMOCTH 
hx MecTOHaxoacAeHHH aojdkhbi npHMeHaTBca tojibko b CHTyaijHH HeonpaBAaHHoro pac- 
iHHpeHHa cnncxa «xaHAHAaTOB» b pernoHajiBHBie KpacHBie khhth (hto Taxace aBJiaeT¬ 
ca cy6T>exTHBHOH oachkoh!) h hcoGxoahmocth TexHHnecxoro coxpameHHa cnncxa hjih 
npoBeAeHHa «BHyrpeHHero» paHacnpoBaHHa TaxcoHOB b xaTeropHH «y a3BHMBie». B jiio- 
6om cjiynae Taxne AencTBHa AOJiacHBi pacueHHBaTBca xax cyryGo BcnoMoraTejiBHBie 
h BpeMeHHBie, npeAHa3HaneHHBie ajw Toro, htoGbi b HauiHx ycjiOBHax hmctb B03Moac- 
hoctb cxoHijeHTpHpoBaTB BcerAa orpaHHneHHBie MaTepHajiBHBie h jiioackhc pecypcBi 
Ha HCCJieAOBaHHH h coxpaHeHHH noTeHAHajiBHo HanGojiee ya3BHMBix TaxcoHOB. 
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SUMMARY 

Application of the World Conservation Union’s Red List global categories and criteria at the re¬ 
gional level. A. A. Zavarzin, E. E. Muchnik. Current World Conservation Union (IUCN) global 
Red List categories and criteria (Version 3.1. from February 9th, 2000) and approaches to their appli¬ 
cation at the regional level are discussed in the paper. The scheme on how to evaluate eligibility 
of assignment of a taxon to particular category when compiling regional Red Data Book or Red List 
of rare and endangered species is presented. Examples of application of the scheme to vascular plants 
as well as fungi and lichens are given. Approaches on how to prioritise species within the «VU — 
Vulnerable» category are proposed. 
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1 MoCKOBCKHil I'OCyZiapCTBCHHblM yHHBepCHTCT HM. M. B. JIOMOHOCOBa 

119992 MocKBa, BopoObeBbi ropw, 6HO<|)aK, repOapuM 
2 EOTaHHHeCKHH MHCTHTyT hm. B. JI. KoMapOBa PAH 
197376 C.-IIeTep6ypr, yji. ITpo<|). IlonOBa, 2 
IIocTynHJia 30.09.2004 

15 acK a6pa 2004 r. HcnojiHaeTca 75 JieT H3BecTHOMy pyccKOMy OoTamncy, HjieHy- 
KoppecnoHAeHTy Pocchhckoh aicaAeMHH Hayic, AOKTopy 6HOJiorHHecKHx Hayic, npocjiec- 
copy Ba^HMy HHKOJiaeBHny IlaBjioBy. Be3 Majioro 60 JieT >kh3hh h TBopnecTBa ototo 
yneHoro caMWM tcchbim o6pa30M cBH3aHW c Ka<})eApoH reo6oTaHHKH h Tep6apHeM Moc- 
KOBCKoro rocyAapcTBeHHoro yHHBepcHTeTa hm. M. B. JIOMOHOCOBa. 3thmh yHHBepcH- 
TeTCKHMH noApa3AejieHHHMH oh ycneuiHO pyKOBOAHT h ceroAHJi. 

Poahjich Ba^HM HHKOJiaeBHH 15 AexaGpa 1929 r. b Mockbc b ceMBe BBiAaiomeroca 
pyccKoro 6oTaHHKa HHKOJiaa BacHJiBeBHna IlaBJioBa (1893—1971), npocjiaBHBinero- 
ca o6pa6oTKOH pa^a cjiomieHumx poaob ceMeftcTBa rpenHiHHBix bo «<Djiope CCCP», 
a Taioice iiojicbbimh HccjieAOBaHHAMH b Mohtojihh, Ha KaMnaTice h b oco6chhocth b 
Ka3axcTaHe, r^e ero achtcjibhoctb nojiynmia npH3HaHHe H36paHHeM achctbhtcjibhbim 
HJieHOM AH Ka3axcTaHa. 3to 6biji npeicpacHBiH HarypajiHCT h nyremecTBeHHHK. EcTe- 
CTBeHHo, npHMep OTija 0Ka3an BejiHHaHinee bjihhhhc Ha cbma, KOToporo eme hikojibhh- 
kom oh 6 paji c co6oh b OKcneAHijHOHHBie BBie3ABi, nopoft MHoroHe ac JH>HBie. Ebijio 3to 
b AaJieKHe 1940-e toabi, xorAa OKcneAHijHOHHBiH 6bit 6biji HecpaBHeHHo cypoBee, neM 
TenepB. PaHHee npHo6meHHe BaAHMa k nojieBBiM pa6oTaM BBipa6oTajio y Hero HaBBiKH 
npo(J)eccHOHajiBHoro nyTemecTBeHHHKa, cnoco6Horo jie3TB 3a kpoxothbim pacTeHHeM 
B HenpOXOAHMBie Ae6pH H B TO yKQ BpeMfl AOBOJIBCTBOBaTBCfl MHHHMyMOM <OKH3HeHHBIX 
6 jiar». ABTopaM 3Toro onepica npHuuiocB nopa6oTaTB c B. H. b pa 3 HBix, nopofi KpaiiHe 
HenpocTBix ycjioBHflx, h mbi cobccm He c nyacHx cjiob cBHAeTejiBCTByeM, hto c othm ne- 
jiOBeKOM 6e3 pa3AyMHH mo>kho «hath b pa3BeAKy». 3aMenaTejiBH0, hto h ceroAHJi, pa3- 
MeHHB BocBMoe AecHTHJieTHe 3KH3HH, B. H. naBjioB AOCTaTOHHO (J)H3HHecKH xpenoK, HTO 
no3BOJHieT eMy coBepmaTB AAHTenBHBie nyTemecTBHfl, b tom HHCJie AaJieico 3a py6e>KH 
Poahhbi. B nojieBBix ycjioBHax B. H. pa6oTaeT BecBMa 3HeprHHHO, oneHB opraHH30BaH- 
HO H B BBICHieH CTeneHH npOAyKTHBHO. 

CpeAHioio niKOJiy B. H. 3aKOHHHJi b 1947 r. h b Ty tkq oceHB CTan CTyAeHTOM 6hojio- 
ro-noHBeHHoro (jmicyjiBTeTa Mockobckoto yHHBepcHTeTa. EMy nocHacTJiHBHJiocB yHHTB- 
C5I y MHOTHX BHAHBIX 60 TaHHK 0 B, TpyAHBHIHXCJI B Ty nopy B Mry, TaKHX KaK B. C. ro- 
BopyxHH, T. H. floxMaH, H. JL Kau, Jl. M. KpeneTOBHH, JI. H. KypcaHOB, K. H. Meiiep, 
H. T. Cepe6pHKOB, n. A. Cmhphob, C. C. OraHKOB, A. A. YpaHOB h AP- Ann y3KOH 
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cneijHajnmijHH oh BbiGpaji xa<j>eApy reo- 
6oTaHHKH. IIporpaMMa o6yneHHH Ha Hefi ko 
BceMy nponeMy Gbuia npHBjiexaTejibHa 
ynacraeM b 3xcneAHijHJix, HaHKHaa c MjiaA- 
hihx KypcoB. B. H. yBJieKJia poManraxa 
ropHbix nyTemecTBHH. Oh CTau Bcepbe3 3a- 
HHMaTbCa aJIbnHHH3MOM, HTO nOTOM OHCHb 
cnoco6cTBOBajio euy npH HccjieAOBaHHH 
pacraTejibHoro noKpOBa BbicoxoropHH, xo- 
Topbie AOMHHHpoBajiH b ero HaynHOH Aea- 
TeJIbHOCTH. 

Yhhjich Ba^HM HHKOjiaeBHH b Mry 
BecbMa npHJie^CHO. B more no oxoHnaHHH 
xypca b 1952 r. oh nocTynHJi b acnHpaHiy- 
py Ha xa<j>eApe. B xanecTBe acnHpanrcxoH 
TeMbi B. H. IlaBJiOB H36paji H3yneHHe pac- 
THTenbHoro noKpoBa OAHoro H3 3aMena- 
TenbHbix ^KHBonHCHbix yrojiKOB 3anaAHoro 
TaHb-IIlaHH — EocTaHAMKa, H3o6HJioBaB- 
mero TpyAHOAOCTyriHbiMH ynacTxaMH. 3to 
Gbuio npoAOA^ceHHe HccjieAOBaHHH, Hana- 
tmx eme b CTyAemecKHe roAbi. HaynHbiM 
pyKOBOAHTeneM 6bui onpeAejieH npo<|)ec- 
cop C. C. CTaHKOB, 3aBeAOBaBHiHH b Ty no- 
py xa(f>eApoH reo6oTaHHKH Mry. IIpH paGoTe acnHpamy noHaAoGHJiHCb h cxanojia3- 
Hbie HaBbIKH, H yMeHHe BblOHHTb H ynpaBJMTb HUiaKOM H JIOHiaAbK), H BbIHOCJIHBOCTb 
npn ropHbix noxoAax. B HTore B. H. yAajiocb onncaTb yHHicajibHbie 3anaAHO-TflHbinaH- 
CKHe (J)HT0AeH03bI CyGTpOnHHeCKOrO oGjIHXa, BbMBHTb H oGHapOAOBaTb 6 HOBbIX JJJW 
HayKH TaxcoHOB ABeTKOBbix pacTeHHH, b tom HHCJie 3 aMeHaTejibHbm bha Bergenia uga- 
mica V. Pavl. 

KaHAHAaTCKyiO AHCCepTaiJHK) «OCHOBHbie 3aKOHOMepHOCTH BepTHKaJIbHO-nOflCHO- 
ro pacnpeAeJieHHa pacraTejibHoro noKpoBa Ka 3 axcTaHCKHX cyGiponHxoB (EocTaHAbix- 
ckhh p-H, IO)KHO-Ka3axcTaHCKOH o6ji.)» B. H. IlaBAOB ycnenrao 3amHTHJi b AexaGpe 
1955 r., a nyTb paHbrne — c oxTflGpa 1955 r. — Hananacb ero neAarorHHecxaa AeaTejib- 
HOCTb Ha xa(j>eApe reoGoTamiXH Mry, npoAOjmaiomaflCfl h noHbiHe. Oh npomeji Bee 
CTyneHbKH KapbepHoro pocTa: b 1955—1960 rr. paGoTaji accncTeHTOM xa(j>eApbi, b 
1960—1965 — AOijeHTOM, b 1965—1982 — 3aBeAyiomHM repGapneM Mry, ho, bbi- 
nojiH^a npn 3tom b noAHOH Mepe AorjeHTCxyio Harpy3Ky Ha xa<})eApe, c 1982 r. no Ha- 
CToamee Bpem — npo<})eccopoM h OAHOBpeMeHHO 3aBeAyiomHM xa^eApon reoGoTa- 
hhkh h TepGapneM Mry. Kax h bccm npenoAaBaTejiHM, B. H. npHuuiocb Becra npax- 
THHecxHe h ceMHHapcxHe 3aHflTim no pa3HbiM GoTaHHnecxHM AHCijHiuiHHaM, HHTaTb 
pa3JiHHHbie xypcbi JiexijHH, pyxoBOAHTb CTyxeHHecxoH npaxraxoH, xypcoBbiMH h Ann- 
JIOMHblMH paGOTaMH. 

OcHOBHbiM HanpaBjieHHeM ero neAarornHecxoH AeflTejibHOcra ABJiaeTCfl GoTaHHxo- 
reorpa<f)HHecxoe. Oh HHTaji h HHTaeT npo^HJiHpyiomHH Ha xa<f>eApe xypc GoTamiHe- 
cxoh reorpa(J)HH. Ha3BaHHe xypca HeoAHOxpaTHO Memuiocb, ho rnaBHoe coAep>xaHHe 
ocTaeTca Hen3MeHHbiM: no3HaHHe 3axoHOMepHOCTen reorpa^HH pacTeHHH, HCTopmi 
(Jrnop, pacTHTejibHocTb OTAejibHbix MaTepHxoB h cipaH, GoTaHHnecxa^ reorpa(j)Hfl CCCP 
h Pocchh, 30HajibHoe pacHJieHeHHe CTpaHbi h t. n. Kax H3BecxHO, Taxne xypcbi HHTa- 
k)t bo MHornx yHHBepcHTeTax, h nporpaMMbi hx OTJiHnaiOTOi HHorAa cymecTBeHHO. 
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B. H. IlaBjioB co3#aji BnonHe opnrHHajiBHBiH Kypc, h mbi HacTOflTejiBHO peKOMetmyeM 
eMy Bti6paTi> BpeM$i h o(])opmhtb jieKUHH b nenaraoe yneGHoe nocoGne. 

Ctojib >xe HeoGxo^HMO loGnjuipy, no mhchhio aBTopoB aaHHoro onepica, o<j>opMHTB 
b Bime yne6HHKa Kypc «PacTHTejn>HocTi> (hjih pacTHTejiBHBiH noKpoB) ropHBix CTpaH», 
KOToptin oh HHTaeT nonra 50 JieT b ochobhom Ha 6a3e coGctbchhbix, KaK Tenept ro- 
BOpflT «3KCKJIK)3HBHBIX», HaOjHO^eHHH. YGOKaeHBI, HTO TaKOH OpHrHHaJIBHBIH Kypc, Ha- 
CBIIHeHHBIH yHHKaJIBHBIMH HaGjIIOaeHHflMH, flBHTOI Cepte3HI>IM BKJia^OM B OoTaHHHe- 
CKoe o6pa30BaHHe. HmepecHBie 3araTna BeaeT B. H. IlaBjioB no repGapHOMy aeny. 
Hx «H3K)MHHKOH» MO>KHO CHHTaTB HCTOpHHeCKyiO HaCTB, 3HaKOMCTBO CTyaeHTOB c Ca- 
MBIMH ap^BHHMH GoTaHHHeCKHMH KOJIJieKIJHflMH H KOJIJieKTOpaMH. 

B 3acjiyry B. H. IlaBJiOBa KaK neaarora HeoGxoaHMO nocTaBHTB opraHH3auHio hm 
coBMecrao c GyaymHM aicaacMHKOM B. E. Cokojiobbim h paaoM KOJiJier yHHKajiBHOH 
pa3Be3aHOH 30ojioro-6oTaHHHecKOH yneGHOH npaKTHKH, bo Bpem KOTopon CTyaeHTBi 
3HaKOMHJIHCB C 3KOCHCTeMaMH H JiaHAHia(J)TaMH BCex npnpO^HBIX 30H H n0A30H EBpo- 
neHCKOH Pocchh n KaBKa3a (bhjiotb ao Tajitmia). K co^cajieHHio, aoporoBH3Ha xaKOH 
npaKTHKH npHBejia k ee 3aKptiTHio, ho to noKOJieHHe reoGoTamncoB h 30ojioroB no3Bo- 
HOHHBIX, KOTOptlM nOCHaCTJIHBHJIOCB npOHTH ee, CHHTaiOT 3Ty 30HaJIBHyK) npaKTHKy 0,a- 
HHM H3 Ba>KHeHIHHX 3JieMeHTOB HX GHOHOTHHeCKOrO 06pa30BaHHfl. 

B HaynHOH paGoTe B. H. IlaBjioB b ochobhom ocTaeTca BepHBiM lOHomecKOMy yBjie- 
Hemno — H3yHeHHio (JmopBi h pacTHTenBHOCTH ropHBix chctcm, b nepByio onepeaB 
cpe,aHea3HaTCKHx h Ka3axcTaHCKHx. Oh h aoKTopcxyio auccepTaiano «3aKOHOMepHOCTH 
pacTHTejiBHoro noKpoBa 3anaaHoro TflHB-WaH5i», 3amHmeHHyio b aexaGpe 1980 r., 
BBinojiHHji Ha ocHOBe Hccjie^oBaHHH b CpeaHen A3 hh. O^HaKo nocMOTpeTB h nopaGo- 
TaTB BaaHMy HnKOJiaeBHHy npHuuiocB b ropax caMBix pa3HBix perHOHOB, b tom HHCJie Ha 
KaBKa3e h Ypajie, b XnGHHax h ilKyran, Ha KaMHaTKe, CaxajiHHe h KypnjiBCKHX ocTpo- 
Bax, Ha AjiTae, b THH^yxyme h THMajianx, b 3<{>HonHH h TypijHH. 

Ctbb aoKTopoM HayK, B. H. IlaBjioB CTaji Gojiee aKTHBHO pyxoBoaHTB acnnpaHTa- 
mh; TenepB y Hero npaKTHHecKH He GBiBaeT oaHOBpeMeHHO MeHee Tpex acnnpaHTOB h co- 
HCKaTejieH. Yace cennac cnncoK 3ainHTHB ihhxcji noa pyxoBoacTBOM B. H. aocTaTOHHO 
cojmaeH: A. C. Arp6a, M. AjiB-AyaaT, H. A. A<J>aHacBeBa, I\ A. Eohko, C. H. TyjiH- 
eB, P. P. ^anoBa, A. M. EpMOJiaeB, E. A. KapnyxHHa, A. JI. KoM^ca, A. H. Ky3HeuoB, 
H. T. IIpHjiencKHH, T. B. CeMeHOBa, P. A. 3jib Oaxxap h ap. 

B. H. IlaBjioB jiioGht rep6apH3HpoBaTB, npnneM coGnpaeT repGapHH bbicokoto Ka- 
necTBa h npexpacHo ero araxerapyeT. Ero cGopBi yxpamaioT MHorne OTaejiBi TepGa- 
pra Mry (MW), ocoGeHHO MHoroHHCJieHHBi cGopBi 3 toto nepBOKJiaccHoro KOJUieKTopa 
H3 CpeaHen A3 hh, 3(J)HonHH, A<f>raHHCTaHa. JJyGjiHKaTBi ero repGapnfl npeacTaBJieHBi 
b EoTaHHnecKOM HHCTHTyTe hm. B. JI. KoMapoBa (LE) h b apyrnx OTenecTBeHHBix h 3 a- 
py6e^cHBix xpaHHjmmax. 

B. H. IlaBjioB CTpacraBiH (J)OTorpa(J). Ky^a 6bi oh He noexaji, o6^3aTejiBHO B 03 - 
BpamaeTca c cepnen (J>otochhmkob bbicokoto xanecTBa. rjiaBHBie oGbcktbi cbcmok — 
«nOpTpeTBI» paCTeHHH, «(J)H3H0H0MHH» (J)HT0UeH030B, BH^BI JiaHAHia(J)TOB. Bee CBOH 
JieKiiHOHHBie KypcBi h .aoKJla.aBi, a Taioxe nyGjiHKauHH B. H. y^anHO HJiJiiocTpHpyeT co6- 
CTBeHHBIMH CHHMKaMH. 3aMeHaTeJIBHO, HTO H MHOTHe Ba^CHBie KHHTH .apyrax aBTO- 
poB H3aaHBi c npHBjieneHHeM (J)OTorpa({)HH IlaBJiOBa, b hbcthocth H3BecTHBie CBoaKH 
T. BajiBTepa h 3. Epeioie (Oekologie der Erde h ap ), MOHorpa(J)Ha T. BajiBTepa «Pac- 
THTeJlBHOCTB BOCTOHHOH EBpOnBI, CeBepHOH H U,eHTpajIBHOH A3HH» (1974) H ap- 

ToBopa o B. H. IlaBjioBe xax o 3aBeayK>meM xa^eapon reoGoTaHHKH h repGapn- 
eM Mry, xoneTCfl b nepByio onepeaB noanepKHyTB ero aeMOKparaHHocTB, TepnHMOCTB, 
aoBepne k noaHHHeHHBiM, aoGpoTy. Ha Ka(J>eape h b TepGapHH mhoto JieT aapHT apy^c- 
Haa oGcTaHOBKa, 6e3 ckjiok h noacH^cHBaHra, c KOJUieKTHBHBiMH BenepHHKaMH no cjiy- 
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naio naMATHBix aaT, b xoToptix ynacTByioT He tojilko coTpyaHHXH, ho h acnHpaHTM, h 
CT yaeHTM. IIopoH xa>xeTca, hto b paae cjiynaeB He noMemajia 6 li 6onee >xecTxaa no 3 H- 
Ahh 3aBeayioiuero, ho, c apyron CTopoHM, h «6ecxpoBHafl jihhhh» npHHOCHT cboh nojio- 
^CHTejiBHtie rnioati. K co>xajieHHio, xa<f>eapy h Tep6apHH, paBHo xax h MHorne noapa3- 
aejieHHH apyrnx By30B h HayHHtix ynpoxaeHHH, )xayT Ta^cejitie BpeMeHa — 3HaHHTejn>- 
Haa qacTt neaarorHHecxoro h HaynHoro nepcoHajia BectMa BejiHK0B03pacTHa, MOJioatie 
Ka£pi>I COCTaBJHHOT HHHTO)XHOe MeHBIHHHCTBO. 

B. H. IlaBJioB, KOHenHO, b nepByio OHepeat yHHBepcHTeTcxHH paGoranx. OaHaxo 
oh aoJinie roati oTaaeT MHoro BpeMeHH h chji tbkhm opraHH 3 aaH 5 iM, xa k Bticmaa aiTe- 
CTauHOHHaa xomhccha (BAK) h Pocchhcxhh <J>oha <J)yHAaMeHTajn>Hi>ix HCCJieaoBaHHH 
(POOH). Oh npeaceaaTejit AHCcepTaaHOHHoro coBeTa Ha 6 HOJiorHHecxoM <f>axyjn>TeTe 
h HjieH ^.HCcepTauHOHHoro coBeTa b TjiaBHOM EoTaHHnecxoM caay, axraBHO ynacTByeT 
b o 6 cy>x£eHHH 3 aiuHiaaeMi>ix pa 6 oT. Bojiee aec^Txa JieT oh BtinojiimeT o 6 fl 3 aHHoc™ 
3 aMecTHTejia rjiaBHoro peaaxTopa HaynHoro >xypHana «BiojiJieTeHi> Mocxobcxoix) 06 - 
mecTBa Hcm>iTaTejieH npHpoati. Otacji 6 HOJiorHHecxHH». B. H. IlaBJioB H 36 paH hjichom 
coBeTa Pyccxoro 6 oTaHHnecxoro o6mecTBa. 

B 2000 r. B. H. yaocTOHjica bbicoxoh necra— ero H36pajm HJieHOM-xoppecnoHaeH- 
tom Pocchhcxoh axaaeMHH Hayx (PAH). Hapaay c noneTOM 3to H36paHHe ao6aBHJio 
loGnjiapy h o6fl3aHHOCTeH. nonaraeM, hto h c hhmh oh cnpaBHTca ycneuiHo. noacejiaeM 
>xe BaaHMy HnxoJiaeBHHy Ha aojirne roati coxpaHHTt Goapoctb ayxa, aTJieTHHecxne 
(J)H3HHecxHe xohahuhh h MyapocTt om>rraoro HejiOBexa. 

3axoHHHTi> onepx xoneTca AH<])HpaM6aMH b aapec BaaHMa HnxojiaeBHHa xax 
npHMepHoro ceMBflHHHa h jiioGhtcjih AOMaumero onara. BMecTe c 3a6oTJiHBOH h onem* 
Ao6pon aceHOH MapHHOH neipoBHOH (xcTara, 3axoHHHBuieH Mry To^ce no xa<J)eape 
reoOoTaHHXH) ohh BoenHTajm aByx TajiaHTJiHBtix aonex, oana H3 xoToptix — Ma- 
pHHa — noxa3ajia BticonaHuiHe cnocoOHOcra b o6jiacra MOJiexyjiapHOH Ohojiothh, a 
BTopaa — HpHHa — pa3aejmeT yBjieHemie poAHTejieH: 3 ax 0 HHH.ua xa<J)eapy reoOoTaHH- 
xh Mry h TpyaHTCH cennac b DiaBHOM BoTaHHnecxoM caay. 
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1 EjiaBHbiH EoTaHHHecKHH caa PAH 
MocKBa, yji. BoTaHHHecKaa, 4 

2 Mockobckhh rocyaapcTBeHHBiH yHHBepcMTeT hm. M. B. JIoMOHOCOBa, 6oTaHH4ecKHH caa 
119899 MocKBa, Bopo6beBbi ropbi 
3 BoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapOBa PAH 
197376 C.-IleTep6ypr, yji. ripo(|>. FIonoBa, 2 
FIocTymuia 01.09.2004 

B (}>eBpajie 2005 r. BbiAaiomeMyca pyccKOMy GoTaHHKy, AencTBHTejibHOMy nneHy 
PAEH, npotjieccopy A. K. CicBopijOBy HcnojmaeTca 85 JieT. B HacToamen CTaTbe npn- 
boahtca KpaTKHH 6Horpa<j)HHecKHH onepx h ocBemaioTca HeKOTopwe acneKTbi Hayn- 
hmx HHTepecoB h AeaTejibHocTH loGmiapa. 

A. K. Ckbopuob poAHJica 9 <j)eBpajia 1920 r. b cejie )KejiaHba, hto Ha p. Yrpe, b Cmo- 
jieHCKOH o6ji. Ero poAHTejm, OTeij — KoHCTaHTHH AneKceeBHH Ckbopuob — Bpan, 
ynaCTHHK nepBOH MHpOBOH BOHHbl, CTaJI BnOCJieACTBHH H3BeCTHbIM B MoCKBe nCHXOTe- 
paneBTOM; MaTb — EBreHHa HBaHOBHa (ypoacAeHHaa ilcTpeGoBa), nojiyHHBinaa o6pa3o- 
BaHHe B OAHOH H3 MOCKOBCKHX THMHa3HH, npHHaAJIOKaJIH K nOCJieAHCMy nOKOJieHHK) 
AopeBOJiiouHOHHOH HHTejuiHreHi(HH. Ilocjie Ajiexcea y hhx poAHJiacb aohb EBreHHa, 
Hbme 3ApaBCTByioinaA. Cbohx acaob A. K. b xchbbix He 3acTaji, ho o6e 6a6KH aohchjih 
AO BpeMeH BenHKOH OTenecTBeHHon bohhm. BnaoTb ao 1940 r. ceMba Bbie3acajia Ha Jie- 
TO B CBOH CeJlbCKHH AOM, COXOKeHHblH B 1942 r. (jmiHHCTCKHMH OKKynaHTaMH. 

Ao 9 JieT A. K. xchji b AepeBHe, rAe otcu , HaynHJi cbma pa3JiHnaTb h onpeAejiaTb pac- 
TeHHa «no MaeBCKOMy», a Taxace coOnpaTb repGapHH, a 6a6ymxa (MaTb OTija) AaJia eMy 
HanaubHoe o6pa30BaHHe (Bxjuonaa 3axoH EoacHH). C xoHija 1929 r. oh acHJi b Mockbc, 
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r#e b 1936 r. okohhhji cpe^moio ihko- 
jiy. Tor^a HHTepec k pacTeHMM He- 
CKOJIbKO OCJiaGeJI, HO CHOBa B03p0,Zi;HJIC5I 

b CTyAeHHecKHe roflu, Kor^a A. K. no- 
CTynnji bo 2-h Mockobckhh mcahijhh- 
CKHH HHCTHTyT. B HHCTHTyTe OH yBJieKCfl 
rHCTOJioraeH. HaynHbie HHTepecbi 
Ka(J)e,Oipi>I THCTOJIOrHH, B03rJiaBJMeM0H 
Tor^a npo(J)eccopoM B. H. JlaBpeHTbe- 
blim — GjiecTan^HM ne^aroroM h 06aa- 
TejiLHbiM nejioBeKOM — jie^cajiH b o6jia- 
cth H3yHemm nepHiJiepHHecKOH HepB- 
hoh cHCTeMbi; cooTBeTCTByiomaa TeMa 
6tuia nopyneHa A. K. YcneB nojiynHTb 
jihihb nepBtie pe3yjibTaTbi, oh He CMor 
3aBepimrn> pa6oTy: b hiohc 1941 r., kot- 
m b HHCTHTyTe uijih BwnycKHbie tocok- 
3aMeHbi, rpimyna BOHHa. A. K. He noA- 
jie^caji npH3biBy H3-3a chjibhoh 6jiH3opy- 
kocth. Oh He 6 mji Mo6njiH30BaH Ha 
(J)pOHT, HO CJiy^CHJI B GoJIbHHIje B Pfl3aHH 
h b rocnHTajie b r. KnpoBe (BflTKe). 

B KOHije jieTa 1943 r., Kor^a no6e- 
m na KypcKOH ^yre oGecnenHJia peuiH- 
TejibHbiH nepejiOM b xo^e bohhbi, npaBHTeJibCTBO CCCP npHH^jio pjifl KpynHbix Mep juiz 
pa3BHraa HayKH. B HacraocTH, b AKa,a,eMHH HayK 6biJia OTKpbiTa acnnpaHTypa no BceM 
cnei^HajibHOCT^M, BRjiionafl h caMbie ajui bohhli HeHyacHbie. Co3^aTb «HenpepbiBHbiH 
(JjpoHT nayKH» b CTpaHe CTano ijejibio Tor^amHero npe3H,neHTa Axa^eMKH C. H. BaBH- 
jiOBa. Bjiaro^apa peKOMeHjjaijHH hjichob Axa^eMKH Hayx cnoco6Hbie MOJio^bie yneHbie 
£a>Ke OT3biBajiHCb H3 cocTaBa ^encTByiomeH apMHH. JIaBpeHTbeB Rax HjieH-KoppecnoH- 
fleHT Axa^eMKH Hayx Bbi3Baji A. K. b MocKBy, oflHaxo oh cKoponocra^cHo cKOHnaji- 
ca nepe3 3 Meama nocne npne3^a A. K. Hobbim HaynHbiM pyxoBo^HTejieM A. K. CTaji 
T. K. XpymoB, Tor^a B03rjiaBJiflBuiHH axa^eMHHecKHH HHCTHTyT ijhtojiothh, thctojio- 
THH H 3M6pHOJIOTHH (TaK nepeHMCHOBaH 6bIJI TOT^a HHCTHTyT 3KCIiepHMeHTaJlbH0H 6 ho- 
jiothh nocjie CMepra ero ocHOBaTejm H. K. KojibijoBa). 3%QCh A. K. npe#jio>KHjiH #py- 
ryio TeMy HCCJieAOBamui — H3yneHHe MHKpocKonHHecKoro CTpoeHHa cejie3eHKH y hh 3- 
HIHX n03B0H0HHbIX. A. K. nOCTapaJICfl tfaTb paGOTe CpaBHHTeJIbHblH, 3BOJIK)IJHOHHbIH 
xapaKTep. BecHOH 1948 r. OHa 6buia 3amnmeHa xax KaH^HflaTCKaa ,zjHCcepTaijHfl. 

Tpyzjacb Ha,q OTCcepTauHeH, A. K. yrjiyGjnui cboh 3HaHHa b oGjiacra (JiyHflaMeHTajib- 

HblX GHOJIOTHHeCKHX .ZJHCIJHnJIHH, paBHO KaK H COBepHieHCTBOBaJI HaBbIKH BJia^eHH^ 
HHocTpaHHbiMH a3biKaMH. Oh npocjiyuiaji ocHOBHbie xypcbi, KOTopwe HHTajiH npotjiec- 
copa Mockobckoto yHHBepcHTeTa b 1944—1948 rr\, (fiaKTHHecKH, okohhhb BTopon By3 , 
hto GbiJio bo3mo>kho b Te BpeMeHa, xoryja pemaiomyio pojib HipajiH jinuib GecxopbiCT- 
hmh HHTepec k Hayxe h HHHijHaTHBa. Ilocjie 3amHTbi jjHCcepTaijHH A. K. CTpeMmica 
noAOHTH k 3bojik)ixhh yace na Ha ypoBHe Mop(])OJiorHH opraHOB, a na Gojiee tohkom ypoB- 
He cpaBHHTejibHoro H3yneHHfl cTpyxrypbi TKaHen h kjictok. 3a to# oh npoaHajiH3H- 
poBaji 3HaHHTejibHbiii MaTepnaji — npenapaTbi m33kob kpobh h hoako^choh pbixjiOH 
coeAHHHTejibHOH TKaHH h onyGjiHKOBaji pe3yjibTaTbi b AByx CTaTb^x b ^omia^ax Axa- 
AeMHH Hayx». Ho BCJieflCTBHe pa3rpoMa OTenecTBeHHOH reHeraKH nocne aBrycTOBCKOH 
ceccHH BACXHHJI h ycTaHOBjieHra pe^HMa jibiceHKOBmHHbi HaynHaa TeMa A. K. GbiJia 
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3aKptiTa, He npeACTaBAJUiocb B03M0ACHMM h 3aHHMaTbca H3yneHHeM pacTeHHH b CTeHax 
HHCTHTyTa. BbiJia AHKBHAHpoBaHa JlaGopaTopna reHeTHKH h nonajiH noA coxpameHHe 
ee coTpyzjHHKH, a cpeAH hhx h rjiyGoKO ijeHHMbie A. K. cTapuine no B03pacTy Apy3bA h 
K ojuiera. B 1951 r. BbmyACAeH noKHHyrb HHCTHTyT h caM A. K. O^HaKo npnoGpeTeHHbie 
B HeM 3HaHHA nOAJIHHHOH, a He MHHypHHCKOH reHeTHKH, npHTO^HJIHCb eMy MHOTO n03- 
ac e, Kor^a A. K. yAce CTaji npH3HaHHWM GoTaHHKOM, a b CHCTeMaraKy h (JmJioreHHio 
pacTeHHH HacTOHHHBo npoHHKajiH MOJieKyjiapHbie MeTOflM. A. K. OKa3ajic« Tor^a oa- 
HHM H3 OHeHb HeMHOTHX OTeHeCTBeHHbIX 6oTaHHKOB, CnOCoGHbIX KOMneTeHTHO H KpH- 
ranecKH o6cyACAaTb pe3yAbTaTbi arax hobbix HanpaBJieHHH c hx moaoabimh npeACTa- 
BHTeJiaMH. 

nocjie JieTHero ce30Ha, npoBeAeHnoro b 3anoBeAHHKe «^eHe^cKHH KaMeHb» Ha Ce- 
BepHOM Ypajie, A. K. CTan npo^eccHonajibHWM GoTaHHKOM — c Hanajia 1952 r. oh 6mji 
npHMT b Mry Ha aoaachoctb CTapuiero HaynHoro coTpyAHHKa Ka^e^pti bmcuihx pac¬ 
TeHHH c B03Jio^ceHHbiMH Ha Hero o6a3aHHOCTaMH no ycTpoeHHio hoboto BoTaHHnecKO- 
ro caAa yHHBepcHTeTa na JleHHHCKHx (Bopo6beBbix) ropax. 

B tom yK e 1952 r. A. K. acchhaca Ha TajiHHe AneKcaH^poBHe noicpoBCKOH, TorAa 
acnnpaHTKe H3BecTHoro reHeraKa B. JI. AcTaypoBa. B 1954 r. y hhx poahahcb Aaa cm- 
Ha-6jiH3Heixa. 3 tot no3AHHH 6pax OKa3anca npoHHbiM h AOAroBenHbiM, oh ajihtca h 
no ceil Aem>. 

IlepBwe roAbi AeaTeAbHocra Ha hobom nonpnme 0Ka3ajiHCb TpyAHbiMH. He cpa- 
3y onpeAejiHJiocb HanpaBJieHHe AaAbHeHineH paGoTbi caMoro A. K. b hobom GoTaHHne- 
ckom ca^y, ho yAce c cepeAHHbi 1950-x toaob ach3hb HajiaAHJiacb h noTeiuia poBHee h 
njiOAOTBopHee. B 3HMnee BpeMA A. K. CxBopijoB 3aHHMajica rep6apHbiMH koaackaha- 
mh, Ha AJiHTejibHbie cpoKH ye3Acaa b JleHHHrpaA, b BHH; bcchoh h jictom Ben nojie- 
Bbie HaGniOAeHHfl b abjibhhx aiccneAHUHflx h b Gahachhx OKpecraocTax noAMOCKOBbfl. 
Mhoaccctbo pacTeHHH, coGpaHHbix hm b npnpoAe, KyAbTHBHpoBaAOCb Ha 3Kcno3HijHOH- 
hmx ynacTKax, b nHTOMHHKe h ACHApapHH BoTaHHnecKoro caAa. H3AaBHa HHTepecyacb 
OTenecTBeHHOH HCTopneH h KyjibTypon, A. K. bo BpeMA occhhhx OTnycKOB babocm c Ace- 
hoh noceraA MHorne H3 CTapHHHbix pyccKHx ropoAOB. 

B 1966 r. A. K. 3amHTHA b Mockobckom yHHBepcHTeTe AOKTopcxyio AuccepTa- 
UHK) no CHCTeMaraKe poAa Salix. Bhocacactbhh, onyGjiHKOBaHHaa Rax MOHorpatjiHA 
«Hbbi CCCP» (1968), 0Ha noAynHAa b 1970 r. npeMHio Mockobckoto oGmecTBa ncnbi- 
TaTejien npnpoAbi, a b 1998 r., nepeBeAeHHaa Ha aHrAHHCKHH, 6bma H3AaHa b Ohh- 
aahahh. OceHbio Toro ac e 1966 r. AHpeKTop rnaBHoro BoTaHHnecKoro caAa AH CCCP 
(rEC) H. B. LJhijhh npHrnacHJi A. K. no coBMecTHTeAbCTBy 3aBeAOBaTb rep6apneM 3 to- 
ro ynpe acA eHH a, a b 1972 r. yTBepAHJi b aojiachocth 3aBeAyiomero otacaom (jmopbi, 
KOTopyio ocTaBHA B. H. BopouiHAOB. C 3thm nepexoAOM xapaKTep pa6o™ A. K. He 
nepeMeHHACA, ho ctba 6oAee HanpAAceHHbiM. B 1974 r. A. K. Ckbopaob H36paH npeA- 
ceAaTeAeM npaBAeHHA MocxoBCKoro OTAeAeHHA Pyccxoro GoTaHHnecxoro oGmecTBa. 
B 1983 r. oh noAynHA 3BaHHe npo^eccopa. B HanaAe 1991 r. A. K. ctba oahhm H3 HAe- 
hob h ocHOBaTeAeM PAEH (PoccHHCKaa AxaAeMHA ecTecTBeHHbix Hayx — oGmecTBeH- 
Haa opraHH3aAHA), b 1999 r. 6bui yAOCToeH 3BaHHA 3acAyAceHHoro acatcaa HayKH. 

B 1987 r. A. K. ocTaBHA aAMHHHCTpaTopcKyio aoaachoctb 3aBeAyiomero otacaom 
H CTaA TAaBHblM HayHHbIM COTpyAHHKOM CaAa, OCTaBaACb HayHHbIM pyKOBOAHTeAeM 

Tep6apHA (ao 2003 r.). 

OcKyAeHHe (J)HHaHcnpoBaHHA HayKH b 1990-e roAbi He oSouiao h TBC, hto Bbmy- 
AHAO MHOTHX COTpyAHHKOB HCKBTb AOnOAHHTeAbHblH 3apa60T0K. OAHaKO B03HHKAH H 
HOBbie B03M0ACH0CTH no HaCTH MeACAyHapOAHOTO COTpyAHHHeCTBa, H B CaMblH TpyA" 

HbiH MOMeHT b 1992 — 1994 rr. A. K. CxBopijOBy yAaAocb npn noAAepACKe 6oTaHHKOB 
H3 QUA noAynHTb 3HanHTeAbHbiH rpaHT ot AMepHKaHCKoro reorpa^HHecxoro 06- 
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mecTBa Ha npoBeAeHHe axcneAHijHOHHbix pa6oT no H3yHeHHio (juiopbi HnacHero Ho- 
BOJDXbJI. 

B 3to BpeMa Anexcen KoHCTaHTHHOBHH ncnbiTaji nopa3HTenbHi>iH B3JieT HaynHoro 
TBopnecTBa h aoctht HOBoro ypoBiw o6o6menra. Cennac, no cjiOBaM caMoro A. K., oh 
3aH5iT 3aBepmeHneM HaKonnBmnxca 3a MHorne roAbi Hapa6oTOK, hto6m aobccth hx 
AO nenara. 

HHTepecbi A. K. qpe3BMHaHHO uinpoKH n pa3HOo6pa3HM. Bbirne ynoMHHajiocb o 
nepBbix cepbe3Hbix HCCJieAOBaHirax no 3bojiioahohhoh mcTOJioraH )xhbothmx. B 6oTa- 
HHKe A. K. nanaji pa6oTaTb xax nojieBon (JmopHCT, HHTepecoBaBmnnca npoxAe Bcero 
pacnpocTpaHeHneM cooGmecTB JiecocTenHon (jmopbi, otxpmb HexoTopbie, AOTOJie Hen3- 
Becrabie aHKJiaBbi Ha lore Mocxobcxoh o6ji. h b conpeAejibHbix panoHax PinaHCxoii n 
TyjibCKOH o6jiacTen. C 1946 r. oh pacumpna panoH HCCJieAOBaHHH. Yace pa6oiaa b TBC 
b 1970—1990 rc\, oh nojiyHHJi B03M05XH0CTb ncnojib30BaTb fljin axcneAHijHOHHbix ije- 
jien MauiHHy, ho Hapwy c 3thm npoAOjnxaji coBepmaTb 3KCKypcnn b oahhohcctbc hjih 
C HeMHOrHMH CnyTHHKaMH. 

A. K. no 3 naKOMHJica c (JmopoH caMbix OTAajieHHbix TeppHTopHH 6 biBinero CCCP, 
no 6 biBaB na KojibCKOM n- 0 Be, CeBepnoM n FIojmphom Ypajie, b npnGajiTHKe n Kajin- 
HHHipaACKOH o6ji., b HepH03eMHbix o 6 jiacTax (JlnneiAcaa, Kypcxaa, EejiropoACxaa, Bo- 
poHe>xcxaji), Ha IOhchom Ypajie h b MyrojpKapax, b Eejiopyccnn, Mojiabbhh, YKpanHe 
(b KapnaTax n 3aKapnaTbe, b Ilojiecbe h IIoaojihh, b ^ 0 H 6 acce h b KpbiMy), Ha KaBxa 3 e 
(xax Ha ceBepHOM — ot JIaraHaKCKoro nJiaTO a o JJarecraHa, Tax n bo mhothx MecTax 3a- 
xaBKa 3 ba — A 6 xa 3 HH, AA>xapHH, 3 anaAHOH h boctohhoh rpy 3 nn, ApMeHnn, A 3 ep 6 an- 
A^caHe), b Ka 3 axcTaHe (xax b IOachom ropHOM, Tax n b U,eHTpajibHO-Ka 3 axcTaHCxoM 
MejixoconoHHHxe, a Taxace n Ha p. 3ivi6e), b Y 36 exncTaHe, KnprH 3 HH, TaA^cnxncTaHe 
(BXjnonaH IlaMHp), b TypxMCHHH (KoneTAar), Ha AjiTae n b creroix 3anaAHon CnGnpH, 
Ha Eailxajie, b TyHXHHCXOH xoTJioBHHe n b 3a6anxajibe, b ^[xymn, Ha IlaMHpe n b IIpH- 
Mopbe, Ha CaxajiHHe. Co>xajieeT, hto He noGbiBaji Ha KaMnaTxe, Kypnjiax n HyxoTxe. 

H3 AaJibHero 3apy6e>XMi A. K. noceraji CxaHAHHaBcxne cTpaHbi ( Rmivi , IIIbcahji, 
HopBerna), no6biBaji b cpeAHeil EBpone (Abctphji, BOCTOHHaa TepMaHra, Ilojibma), b 
Hhahh (KauiMnp, cpeAHne n boctohhmc npnrHMajiaHCxne pafioHM, Tponnxn), b CIIIA 
(HoBaa Ahtjihji, Annajiann, uiTaTbi Mnccypn, KojiopaAO, IOTa, Apn30Ha, Ajiacxa), 
n, HaxoHeu, oh 6biJi b KnTae. C xaxon 6bi uejibio n Ha xaxon 6bi cpox hh e3AHJi A. K., 
oh BcerAa B03Bpamajica c repGapHbiMH cGopaMH, a 3a bcio )xh3hb coGpaji He MeHee 
70—80 Tbic. jihctob rep6apra. Oxojio 20 tmc. H3 hhx cocraBJunoT ero co6cTBeHHyio 
xoJuiexijHK) CpeAHefi Pocchh h Hhhchch Bojirn; 25 tmc. — b xojuiexijHjix hb, TonojieH, 
6epe3 n ceM. Onagraceae (3Aecb ecTb c6opbi n Apyrnx xojuiexTopoB); mhoto o6pa3ijoB 
A. K. xpanHTCfl n b o6hjhx xojuiexAHHx KpbiMa, KaBxa3a, Ch6hph, 3apy6e)XHOH n hh- 
TpoAyuHpoBaHHOH (jwopbi. H eme 6ojiee 10 tmc. oacHAaiOT pa36opxn, araxerapoBaHH^ 

H MOHTHpOBXH. 

3a BpeMfl pyxoBOACTBa A. K. rep6apHH TEC Bbipoc c 60—70 ao 560 tmc. jihctob, 
HanaTo H3AaHHe AByx cepnn 3xcHxaroB: «PacTeHH* eBponencxoii nacra CCCP» h «^e- 
peBba h xycTapHHXH npHpoAHon (Jmopbi CCCP». Emji HanaaceH o6mch c uihpoxhm xpy- 
tom OTenecTBeHHbix h 3apy6e>XHbix napraepoB. B cpeAHeM 3a toa npnpocT (J)OHAa rep- 
6apHa cocTaBJiaji 14 — 15 tmc. jihctob, H3 hhx no oGMeHy 3 — 4 tmc. 

CBoen rjiaBHOH cneijHajibHOCTbK) A. K. cnmaeT CHCTeMaraxy cocyAHCTbix pacTe- 
hhh. OcHOBHbie oGbexTbi ero H3yneHHa hbm, 6epe3bi h ceM. Onagraceae. Eojibuioh Ma- 
Tepnaji co6paH h no TonojiaM, ho ero ocBoeHHe eABa HanaTO. B 1989 r. xax ynacranx 
«ApxraHecxoH (jmopbi CCCP» A. K. CTaji jiaypearoM TocyAapcTBeHHOH npeMHH CCCP. 
B 2002 r. 3a ahxji pa6oT no CHCTeMaraxe hb h 6epe3 oh nojiynHJi npeMHio hm. B. JI. Ko- 
MapoBa PAH. 
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OnpeAejietmoe BHHMatme A. K. yAeJimi h 3JiaKaM. B HacraocTH, HecxojibKO ero ny6- 
JiHKauHH 6hjih nocB^meHH Mop4>ojiorHH 3apoAbima 3JiaKOB h roMOJiormiM npe^jiHCTa. 

PflA ny6jiHKauHH A. K., HanHHaa c 1967 r., 6bui nocBJimeH hctophh h TeopHH CHCTe- 
MaraKH. no ero y6e>KAeHHK), CHCTeMaraxa h KJiaccntjiHKaAHJi npmmHnHajibHo pa3jm- 
naioTca. CHCTeMaraKa — TeopeTHnecxHH pa3ACJi SHOJiorHH, oHa CTpoHTca Ha ocHOBe 
nOHHMaHHa B3aHMOOTHOmeHHH MOKAy yHHKaJIbHLIMH JKHBbIMH o6beKTaMH. KjiaCCH- 
(jjHxaijHJi 7K e Hcnojib3yeTc^ noBciOAy (b tom HHCJie, kohchho, h b 6hojiothh — Kax 5 Ha- 
npHMep, KJiaCCH(j)HKaAHH 2CH3HeHHbIX 4>OpM HJIH THIIOB COUBCTHH H T. A-)> H OHa CTpO- 
htc a Ha ocHOBe 3aAaHHbix napaMerpoB. Y)k e b nepBOH ny6jiHxaijHH, nocBJimeHHOH pa3- 
bhthk) yneHHa o bhac, A. K. CTpeMHJica AOKa3aTb, hto bha peajibHo cymecTByeT, hto 
noATBepacAaioT aMnnpHHecKHe HaGjuoAeHHn HaTypajiHCTOB, a He HBjuieTCJi npoAyKTOM 
aGcTpaKTHOH JIOTHKH H <j)HJIOCO(])HH. CaM Kapjl JlHHHeH COBCeM He 6bIJI CXOJiaCTOM, Ka- 
khm MHonie xoTejiH 6bi ero bhactb, a rjiy6oKO MbicjramHM HaTypajiHCTOM. BMecTe c 
o6ihhm pa3BHraeM 6HOJiorHH npeACTaBJieHHfl o bhac HenpecTaHHO oGoramajincb abh- 
HbIMH 3KOJIOTHH, TeOipa^HH, IJHTOJIOrHH, reHCTHKH, 6HOXHMHH. OCHOBOH nOHHMaHHH 
BHAa h BHyrpHBHAOBbix KaTeropHH MO)KeT 6biTb TOJibKo npeACTaBJieHHe o nonyjumHH, 
KOTOpaa OTpaacaeT HaCTb BHyTpHBHAOBOH H3MeHHHBOCTH. EAHHHHHbIM OCOGflM, pa3HO- 
bhahoct5im h (jiopMaM He cjieAyeT npHAaBaTb CTaTyc TaxcoHa. OpHrHHajibHbie B3rjMAbi 
BbicKa3bmaji A. K. h b oGjiacra H3yHeHim sbojiioahh xapHorana. Oahhm h3 B03M0)KHbix 
nyTefi ero npeo6pa30BaHM oh Ha3biBaeT (jieHOMeH AenojiHnjiOHAH3aijHH, t. e. xparao- 
ro yMeHbmeHHJi Ha6opoB xpomocom, o6b5iCHjnomHH B03M0)XH0e npoHcxoacAeHHe ah- 
njioHAOB ot nojiHiuiOHAOB. TeoperanecxH ocymecTBHMoe, AonycxaeMoe reHeraxaMH 
^BjieHHe TeM He MeHee BCTpenaeT B03pa)xeHHJi KapHOCHCTeMaraKOB. A. K. CTpeMHTca 
oGoCHOBaTb 3HaHHMOCTb CHCTeMBTHKH KaK TeOpeTHHeCXOH o6jiaCTH GhOJIOTHH, 3aHHMa- 
lomefi ueHTpajibHoe nojioaceHHe cpeAH Apyrnx ee pa3AejiOB, a noTOMy oh cjicaht c 6ojh>- 
UIHM HHTepeCOM 3a HOBeHUIHMH OTKpblTHHMH, KOTOpbie MOryT nOCJiyHCHTb CHCTeMaTHKe 
(b TOM HHCJie H MOJieKyjIUpHblMH HCCJieAOBaHMMH reHOMa), OAHaKO OH HHKOTAa He CHH- 
Taji h He CHHTaeT B03M0)XHbiM HaHTH xaxoH-To yHHBepcajibHbiH kjhoh, KOTopbiH pa3pe- 
uiht Bee npo6jieMbi CHCTeMaraKH. 

A. K. y6eacAeHHbiH AapBHHHCT. Oh nojiaraeT, hto BHHMaTejibHbiH h AyMaiomHH 6 ho- 
jior-HaTypajiHCT HeH36e>XHO npnxoAHT k oco3HaHHio pemaiomeH pojiH OT6opa b 3bo- 
jhoahh. H ecjiH o6mHe nocrpoeHHJi «Maxpo3BOJiK>ijHOHHbix» THnoTe3, co3AaBaeMbie na 
ocHOBe JiorHHecKoro ocMbicjieHHH (jiaKTOB, b acjiom cneKyjwTHBHbi, to «mhkpo3bojih> 
AHOHHbie» H3MeHeHHH He TOJibKo yaaeTCJi HaGjuoAaTb b npnpoAe, ho hx mojkho 6yx- 
BajibHo ocmaTb bccmh opraHaMH nyBCTB. 3tot onbiT Ha6jiiOAeHHn cjiojkhjicji b roAbi 
H3yHeHHfl A. K. pOAa Salix. OTHOCflCb C OCoGbIM BHHMaHHeM K HHAHBHAyaJIbHOH H3MeH- 
hhbocth Ka^cAOH oco6h, CTapaacb onpeAejiHTb BHAOByio npHHaAJie)KH0CTb xaacAoro xy- 
CTa 6e3 H3MTHH B MeCTHOCTJIX 6oraTbIX HBaMH, A. K. C03AaJI CBOH OCOGblH MeTOA «TaK- 
COHOMHHeCKOH TpaHCeKTbI», OKa3aBIHHHCH BeCbMa 34)4>eKTHBHbIM, n03B0JIHBIHHM CAe- 
jiaTb Ba^CHbie BbiBOAbi 06 aMiuimyAe H3MeHHHBocra h TaKCOHOMHnecxoH 3HanHMOCTH 
npH3Haxa, ero reHeranecKOH AeTepMHHHpoBaHHOcra h aAanTHBHbix MOAH(f)HxaAHHX.. 
MHoroxpaTHbie b TeneHHe oahoto ce30Ha HaGjuoAeHHH b npnpoAe HaA H3BecTHbiMH., 
OTMeneHHbiMH oraxeTKaMH ocoGamh, hx rep6apH3aiiHH, xponoTjiHBbie nocjieAyKiiAHe 
Ha6jiK>AeHHn HaA KyjibTHBHpyeMbiMH b nHTOMHHKe KJiOHaMH, pacuiHpHJiH npeACTaBJie- 
hhh o BHyTpHBHAOBOH H3MeHHHBOCTH bhaob poAa Salix h onpoBeprjiH npeyBejiHHeHHoe 
npeACTaBJieHHe o pojiH rH6pHAH3au,HH b obojiioahh poAa, noATBepAHB TeM caMbiM hcth-- 
Hy, HTO H3MeHHHBOCTb eCTb OAHO H3 CBOHCTB BHAa. 3TH HCCJieAOBaHHS Hpe3BbIHaHHO 
pacuiHpHJiH Ha6op npH3HaKOB, TpaAHAHOHHO HCn0JIb30BaBUIHXCJI B CHCTeMaTHKe npeA” 
mecTByiomHMH «cajiHKOJioraMH». Tax, b hbcthocth Bbie3xcaa 3a ropoA b MapTe h anpe- 
Jie, A. K. CTapajicn yjioBHTb TOHnaHHine rpaAauHH ottchkob bockoboto HajieTa, OAeBaio-- 
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mero no6era hb. 3accl ocTpoTa h tohkoctl Ha6jnoAeHHii HarypanHCTa cpoAHH B3numy 
^cHBonHci^a, pa6oTaiomero Ha iuieHope, hto noATBep>XAaeT Te3Hc o 6jih30cth cHCTeMa- 
thkh k H3o6pa3HTejiLHHM HCKyccTBaM. ScTeranecxan nyrxocTb b BBiciHCH CTeneHH pa3- 
BHTa y A. K., H3yna!omero xojict hjih HKOHy b xapraHHOH ranepee ctojil m e Tin,aTejiLHO 
h 3aHHTepecoBaHHG KaK rep6apHHH o6pa3eij. H b otoh o6jiacra oh HeyTOjiHMo HmeT 
hobhx BnenaTJieHHH. BnepBbie npHe3)xaii b He3HaxoMbiii ropoA, A. K. HanHHaeT ero 
OCMOTp C MeCTHOrO My3ea, B OCo6eHHOCTH BHHMaTeJILHO 3HaXOMSCb C KOJIJieKAMMH >KH- 
BonHCH. Tax >xe nyTOX A. K. h k tohhocth BbipaxceHM mbicjih, hcaocth^chmoh 6e3 co- 
BepmeHHoro BJiaAeHHH n3bixoM, npHHeM HHCTOTa h npaBHJiLHOCTb hhclmchhoh penH, no 
ero MHeHHio, AocraraeTca He tojilko htchhcm o6pa3AOB xjiaccHnecxoH JiHTepaTypbi, ho 
h npocTbiMH ynpa^CHeHMMH b rpaMMaraxe. B 3amHTy rpaMOTHocra HaynHbix ny&JiHxa- 
Ahh A. K. HeoAHOKparao ny6jiHHHO Bbicxa3biBajica. O cbo6oahom BjiaAeHHH JiHTepa- 
TypHOH penbio CBHAeTejibCTByeT h Taxoe nocBumeHHe A. K. Ha 3X3eMnjnipe «OnpeAejiH- 
Tena pacTeHHH Mockobckoh o6jiacra» (1966): 

O, lOpyee! flap natu 3mom CKpoMHbiii 

ripimu pyKOto dnaeocKjioHHOU. 

B Kpato Eopen u Aepopbi 

He 3a6bieau mockosckou (pjiopbi. 

IleAarorHHecKoe BJimiHHe A. K. BoenpHHJiTO mhofhmh 6oTaHHxaMH, a noTOMy BXJiaA 
A. K. b noAroTOBKy MHorax noxojieHHH OTenecTBeHHbix 6oTaHHKOB oneHb cymecTBeH. 
IIoa ero pyxoBOACTBOM noATOTOBJieHO h 3amHmeHO 26 xaHAHAaTCxnx AHecepTa- 
Ahh: M. rojibimeBa, E. E. AjiexceeB, T. A. PeraHa, B. B. MaxapoB, H. T. Bojioah- 
Ha, H. H. PycaHOBHH, T. A. 3ainjeBa, JI. E. KypjioBHH, B. C. ^ojiraneBa, A. T. Kyx- 
jiHHa, JI. A. rpenymKHHa-CyxopyKOBa, C. B. Kjihaob, C. PyMUHijeB, B. C. TaABip- 
xo, E. MaTBeeB, T. K). IGiHHxoBa, A. lOpteB, M. B. KocTHHa, JI. A. KpaMapeHXo, 
H. A. IHaimep, H. A. CaBHHOB; 5 ero BocnHTaHHHKOB no3>xe ctbuh AoxTopaMH 6ho- 
jiorHnecKHx Hayx — A. H. EepKyTeHKO, B. A. HeAOJiy>xxo, K). K. BHHorpaAOBa, 
M. C. HraaTOB, B. A. CaranaeB. Hhcjio AHCcepTaijHH, no xoTopbiM A. K. BbiCTynan 
b xanecTBe onnoHeHTa, eme 6ojibine. Okojio 10 jieT oh coctohji b komhcchh BAKa. 

EjiaroAapa HccJieAOBaHHUM ero yneHHXOB mctoa CxBopijOBa, coneTaiomHH omiih- 
pHnecKHe Ha6jiK>AeHHfl B none c nocjieAyiomHM KyjibTHBHpoBaHHeM pacTeHHH b nH- 
TOMHHKaX, AOKa 3 aJI c TOAaMH 3(])(])eXTHBHOCTb RRK AOCTIDKeHHfl o6beXTHBHOCTH TaKCO- 
HOMHnecxHX pemeHHH. Tax, H3yneHHe 30Ji0TapHHxa ( Solidago virgaurea ) noxa3ajio, hto 
o6pa3Abi H3 pa3Hwx Tonex ero apeana, Bbica>xeHHbie b oAHopoAHbie ycjiOBira, coxpaHn- 
K)T pa3JIHHHa, CJI05KHBUIHeC^ B pa3H006pa3HbIX npHpOAHbIX MeCT 006 HTaHHflX: CeBepHbie 
pacTeHM HHxce poctom, 4>eHOjiorHHecxHe 4>a3bi y hhx HacTynaiOT npn MeHbuiHx cyM- 
Max TeMnepaTyp, neM Te me 4>a3bi y kdxchbix npeACTaBHTejien Toro ^ce Bima. 3aHeceHHbin 
H3 AMepnxH 3XHHOAHCTHC ( Echinocystis ) b nocjieBoeHHbie ro^bi cTpeMHTejibHO pacnpo- 
CTpaHiuic^ c iora Ha ceBep, npn otom cymecTBeHHO H3MeH^jic^ (})H3HOJiorHHecxH, hto 
cxa3biBanocb Ha pHTMe ABeTeHH^: Tax, pacTeHHH BbipameHHbie H3 ceM^H, co6paHHbix 
Ha YxpaHHe, eABa HaHHHanH ABecra, b to BpeMfl xax pacTeHHH, BbipameHHbie H3 ceM^H, 
co6paHHbix b oxpecTHOCT^x BojiorAbi, y^ce 3axoHHHjiH njiOAOHomeHHe h 3acbixaiOT. 
PacTyiAHH Ha noABHxcHbix necxax ,ZJoHa paxHTHHX ( Cytisus ) nocTOUHHO HcnbiTbiBaeT 
B03AeHCTBHe xcecTXoro OT6opa Ha cxopocTb pa3BHTra: ero bcxoabi no^BiwiOTca tojib- 
xo b Mexc6yropHbix nomoxemnix h H3 hhx BbixcHBaioT npeHMymecTBeHHo Te, hto o6jia- 
AaiOT 6oJiee bbicoxhm TeMnoM pocTa h hmciot 6ojiee AJiHHHbie Me^cAoy3JiM, t. e. cno- 
co6Hbie Jiynme nepeHOCHTb 3acbinaHHe necxaMH. 3 to jihiub HeMHorne npHMepbi pe- 
3yjibTaTOB HCCJieAOBaHHH yneHHXOB K>6miflpa no H3yHeHHio H3MeHHHBOcra pacTeHHH 
b xyjibType. 
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OxpaHe npHpoAM A. K. npnflaeT Bamienmee 3HaneHHe; Tax, b 1980 r. oh npe,zyio>XHji 
co3AaTb b AOJiHHe p. Yipti (Kajiy>xcxafl o6ji.) HaijHOHajibHbiH napK. riocjie fljiHTejibHoro 
oOcy^eHHH Ojiaroflapa ycHJiHHM ihhpokhx KpyroB obmecTBeHHOcra r. Kajiyrn napx 
6 wji co3,qaH, ho b Hero noica He BXjnoneH 6acceHH Yrpbi b Cmojichcxoh o6ji. 

HeMajio BHHMaHHH A. K. yzjejiHJi Ba>XHOMy HanpaBjieHHio AeaTejibHocra 6oTaHH- 
necxnx ca^OB, xaxoBbiM hbjihctch HHTpoAyxijHfl pacTeHHH. Oh CHHTaeT nepBbiM npaBH- 
jiom HHTpoAyKUHH (jjopMyjiy, KOTopaa, no ero cjiOBaM, npHHa,zyie>xHT H3BecraoMy Tam- 
KeHTCKOMy AeHApojiory O. H. PycaHOBy: «Haflo npo6oBaTb». A. K. b Mepy bo3mo>x- 
HOCTeH 3KcnepHMeHTHpoBaji, nojiynHB pa# 3aMenaTejibHbix pe3yjibTaTOB. B MocKBe 
b ycjiOBMx oTKpbiToro rpyHTa ijBeTyr noca>xeHHbie hm Corylopsis h Fothergilla 
(ceM. Hamamelidaceae), xopomo 3HMyioT ceHnac y>xe 6—8-MeTpoBbie flepeBba Pla- 
tanus occidentalism Carya cordiformis, C. ovata , C. laciniosa , Castanea dentata. EBpo- 
neHCKHH 6yx, npoHcxoAfliijHH c ahji KpbiMa, 3a 25 jieT hh pa3y He nocTpa^an ot Mopo3a. 
no MHeHHio A. K., uejibio HHTpoAyKTopa flOJi^cHa 6biTb He axxjiHMara3aijHfl H36paH- 
hmx reHoranoB, a co3AaHHe xjiHMaraHecxH ycTOHHHBOH reHeTHnecxH nojiHMop(J)HOH 
HHTpoflyKUHOHHOH nonyjHiijHH, ABjunomeHca pe3epBOM a ax AanbHeHinero OT6opa ijeH- 
HblX CBOHCTB. TaXOH nOflXOfl A. K. C COTpyAHHKaMH npHMeHHJI flflX C03AaHHS B MocKBe 
ycTOHHHBOH KyjibTypw rojiyGoH >xhmojiocth, a 3aTeM h abpnxoca. PErrepecHo, hto b 
EB pone rojiybaa >xHMOJiocTb H3BecTHa Be3£e xax ropbxaa h HecbeAobHaa, a A. K. Bcero 
3a 2 noKOJieHHfl nojiyHHji y >khmojiocth, nponcxoAfliijeH H3 nnpeHeeB, oco6h c njioflaMH, 
JIHHieHHblMH ropenn. 

IIInpoTa Kpyro3opa h nocTo^HHbm HHTepec k o6iijhm npo6jieMaM 6 hojiothh, ee cba- 
3flM c flpyrHMH ecTecTBeHHbiMH HayxaMH 3aKOHOMepHO npHBejiH A. K. b >xypHaji «npn- 
poAa», b cocTaB peAxojuierHH xoTopon oh Borneji b 1971 r., a BCKope CTan 3aMecTHTejieM 
rjiaBHoro pe^axTopa (no OTAejiy 6 hojiothh), xaxoBbiM coctoht h no ceil ^eHb. B otom 
> xypHajie oh onybjiHxoBaji MHo>xecTBo opnrHHajibHbix CTaTen h peu,eH3HH, ^anexo bh- 
xoajhijhx 3a paMKH y3xocneijHajibHbix coobmeHHH h a^pecoBaHHbix caMOMy uinpoxoMy 
xpyry HHTaTejieH — b cooTBeTCTBHH c HayHHO-nonyjmpHbiM npo(J)HjieM 3Toro >xypHajia. 

npo>KHBiHHH >xH3Hb yflHBHTejibHo 6oraTyio h co;jep>xaTejibHyK), Ajiexcen KoHCTaH- 
thhobhh CxBopijOB ceroflHfl npe^CTaeT nepe# HaMH coBceM He b objinxe BejinnaBoro 
HecTopa pyccKHX 6oTaHHXOB, xota 3Ta pojib 6e3ycjiOBHO npHHa,zyie>xHT eMy no npaBy. 
Oh npeac.zje Bcero nejioBex >xhboh h coBpeMeHHbiH, h b to >xe BpeMfl 6e3ycjiOBHO Myzj- 
pblH H CHHCXOflHTejIbHblH, TepnHMblH KO MHOrHM HeCOBeptLieHCTBaM BpeMeHH. PeflKa^ 
flymeBHaa rapMOHM h ijejibHOCTb HaTypw A. K. cnocobHbi nporaBOCTOJiTb Haracxy 
TexHoreHHoro BaxyyMa, noniomaiomero ^khboh MHp 3 cmjih. 3ia ctohxoctb ocoOchho 
ueHHa b roflbi Bceobmen yrpaTbi HpaBCTBeHHbix h mhothx flpyrnx opneHrapoB b o 6- 
mecTBe; b otom cMbicjie MacniTaO jihhhocth A. K. flanexo bbixoaht 3a npe^ejibi 3Hane- 
hm HameH HayKH h npHHafljie^cHT He tojibko HeMHoronHCJieHHOMy 6oTaHHnecKOMy co- 
o6mecTBy. K cnacTbio, b nocjieAHee BpeM^ oho o6oraTHjiocb hoboh reHepai^Hen mojio- 
Abix HCCjieAOBaTejieH, a hmchho jjjix hhx HaynHbiH h ^CH3HeHHbiH onbiT A. K. MoryT 
6biTb oneHb noyHHTejibHMMH. A CBoeo6pa3He ero jihhhocth 3aKJiiOHaeTC^ eme h b tom, 
hto oh npeACTaBJiaeT co6oh (J)Hrypy no yHHBepcajibHocTH 3HaHHH h HejiOBenecKOMy ca- 
MOCTOUHHK) CJIOBHO ^BHBHiyiOC^ K HaM H3 XVIII B., Be^b HMeHHO TOTfla Me^HKH CTa- 
HOBHJIHCb OOTaHHKaMH, OOTaHHKH ^BJIMHCb HaTypaJIHCTaMH, COHeTa^ 3HI^HKJIOneflH3M 
3HaHHH C ryMaHHOCTbK), nOHHMaeMOH B CaMOM IHHpOKOM 3HaneHHH 3TOTO CJIOBa. 

Mbi ^cejiaeM io6Hjiapy mhothx JieT xpemcoro 3AopoBba h HeyracaiomeH Go^pocth! 

B necTb A. K. CxBopi^oBa 6mjih onncaHM cjieAyiomHe bhah: Festuca skvortsovii 
E. Alexeev, Salix alexi-skvortzovii A. P. Khokhr., Legousia skvortsovii Proskur., Cir- 
caea X skvortsovii Boufford, Potamogeton skvortsovii G. Yu. Klinkova, Poa skvortzo- 
vii Prob. h ^p. 
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B 2001 r. Bbimeji b cbct 1-h tom (jjyHAaMeHTajibHoii cboakh «Flora dei muschi d’lta- 
lia», KOTopwH BKjnonaeT KJiaccw Sphagnopsida , Andreaeopsida h Hanajio Bryopsida 
(nop^flKH Tetraphidales — Hedwigiales). 

KHHra HanncaHa KpynHHM eBponeficKHM 6pHOJioroM, npo<|>eccopoM yHHBepcHTeTa 
KaMepHHO (IJeHTpajibHaa Hrajnni) C. Cortini Pedrotti. OHa flBjraeTCJi aBTopoM pjiAa H3- 
BeCTHLIX CBOflOK H 0630p0B, TaKHX KaK 2 HeK-JIHCTa MXOB HraJIHH, 6H6jIHOipa(})HH no 
OpnojiorHH, BejiHKOJienHoro o63opa HCTopnn pa3BHTHH n coBpeMeHHoro coctoahha 
O pnojiorHHecKHx HCCJieAOBaHHH b HrajiHH, noMemeHHoro b AByxTOMHOM H3AaHHH, no- 
CB^meHHOM 100-jieTHK) HTajib^HCKoro OoTaHHHecKoro oOmecTBa, n ijejioH cepnn 4 >jio- 
pncTHHecKHX n TaKCOHOMHHecKHX ny6jiHKaijHH no Moxoo6pa3HbiM (Cortini Pedrotti, 
1986, 1992, 1996a, b, 2001, n a p.). 

PeneH3npyeMyio KHHry cneflyeT paccMaTpnBaTb xaK 3HanHTejibHoe HaynHoe co6bi- 
rae ne TOJibKO b pwy HTajibflHCKOH 6pnojiornHecKon JiHTepaTypbi, ho h mhpobmx 6pno- 
norHHecKHx CBOflOK. B HTajiHH 3Ta pa6oTa nojiBHjiacb nonra nepe3 100 JieT nocjie bbi- 
xofla «Flora Italica cryptogama» (Zodda, 1934), k HacToameMy BpeMeHH HMeiomeii b 
ochobhom HCTopHnecKoe 3HaneHHe, Kax h paHee ony6jiHKOBaHHbie nepBbie o63opw mo- 
xoo6pa3Hbix (Bertoloni, 1858; DeNotaris, 1865—1867,1869; Bottini, 1919). Co3AaHHio 
AaHHOH khhth npeAinecTBOBajiH ny6jiHKauHH coBpeMeHHoro cocTaBa (jmopbi mxob Hra- 
.riHH b BH^e aB yx y>Ke ynoMjrayrbix hck-jihctob (Cortini Pedrotti, 1992, 2001). 

KHHra OTKpbiBaeTca bboahoh nacTbio (c. V—XII ). OHa coctoht H3 npeflHCJioBHH c 
KpaTKHM HCTOpHHeCKHM OHepKOM H3yHeHHJI 6pHO(})JIOpbI HTajiHH; BBefleHM, KOTOpoe 
AaeT npeflCTaBJieHHe o TaKCOHOMHnecKHx B3rjnmax aBTopa h ochobhbix TaKCOHOMHne- 
ckhx CBOAKax, KOTopwx Cortini Pedrotti npHAep>KHBajiacb b oGjiacra TaxcoHOMHH h ho- 
MeHKjiaTypbi, a Taxace co^ep^KHT cxeMy onHcamw TaKcoHOB. 3aKaHHHBaeTca BBOAHaa 
nacTb cnncKOM npHHHTbix coKpameHHH. 

OcHOBHyio nacTb khhth cocTaBJiaeT cHCTeMaranecKaH nacTb. Ee npeABapaeT KpaT- 
khh pa3Aen, b kotopom nocjieAOBaTejibHO npeACTaBJieHbi xnaccw (3), noAKJiaccbi (3), 
nopa^KH (17), ceMeiicTBa (35) h poAbi (128), jxnn nocjieAHHx AaeTca OTCbuixa k cootbct- 
cTByiontHM cTpaHHitaM. riopaAOK pacnojio^ceHHH TaKcoHOB h hx o6beM corjiacyiOTca b 
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OCHOBHbIX HepTaX C CHCTeMOH, IIpHJWTOH B «CmiCKe MXOB EBpontl H A30PCKHX OCTpO- 
bob» (Corley et al., 1981), KOTOpaa, b crojo 0 Hepe#b, ocHOBbiBaeTca Ha CHCTeMe 
V. F. Brotherus (1924—1925). HMeiOTca He6ojn>uiHe MOAH^HKauiHH, H3 hhx, no^cajiyn, 
cymecTBeHHMM flBJweTCfl nojio^ceHHe ceM. Seligeriaceae , Koxopoe Cortini Pedrotti 
noMemaeT b Hanajio CHCTeMbi nepe# ceM. Encalyptaceae, a b ynoMXHyroM «CroiCKe 
mxob» oho HaxoAHTca nocjie Grimmiaceae h Ptychomitriaceae. Kjiaccbi, no^KJiaccbi 
h nopH^KH b 3tom pa3Aejie nojiynaiOT KpaTKHe xapaKTepHCTHKH. 3a CHCTeMaTHHecKHM 
pa3AejiOM (771 crpamma) cjie#yeT npHjio^ceHHe (c. 771—777), b kotopom BHe chctcmb] 
npHBOAHTC5i 4 BH#a, HOBbie j\jik HTajiHH: Syntrichia handelii Schiffn., Tortula Israelis Bi- 







zot et F. Bilewsky, Crossidium geheebii (Broth.) Broth, h Pseudocrossidium replica¬ 
tion (Taylor) R. H. Zander, 2 nocjieAHHx BHAa nBJinioTcn hobbimh am Been EBponbi. 
8 CTpaHHii, 3aHHMaeT rjioccapHH, HeGojibinoMy 6 H 6 jmorpa(j)HHecxoMy cmicxy OTBe^eHO 
4.5 CTpaHnu,Bi. 3axjnonaeT xHHry AHajiHTHnecxHH yKa3aTejib JiaTHHCxnx Ha 3 BaHHH bh¬ 
aob h BHyrpHBHAOBbix TaxcoHOB; bhabi nepenHCJimoTcn no ajnjmBHTy, a no,zpmHeHHbie 
HM eAHHHUbl CJie^yiOT HenOCpe^CTBeHHO 3a COOTBeTCTByiOIAHM BHAOM. TaKOBa (|)Op- 
MajibHaa cipyxTypa KHnrn. Bcero b KHnre npHBeAeHbi onncaHHn 610 bhaob H 3 35 ce- 
MencTB n 128 poaob. 3to nonra b 2 pa3a Gojibine, hqm b He^aBHo onyGjmxoBaHHOM nep- 
bom TOMe cboakh «®Jiopa mxob cpeAHen nacra EBponencxoH Pocchh», xoTopbiH bxjiio- 
naeT 364 BHAa TaiOKe H3 ceMencTB Sphagnaceae — Hedwigiaceae (HraaTOB, HraaTOBa, 
2003). 

B cncTeMaTHHecKon nacra npHBOAnTcn AeTajibHbie onncaHHn TaxcoHOB Bcex ypoB- 
Hen — po^OB, ceKU,nn, bhaob, noABHAOB n pa3HOBHAHOCTeH. 3a onncaHneM ceMencTBa 
cjie^yeT xjiioh am onpe^ejieHHM poaob, a b cjiynanx xpynHbix ceMencTB AaeTen xjiioh 
am onpe^eJieHHM noztceMeHCTB (HanpnMep, b ceM. Dicranaceae). J\ji% xancAoro poAa, 
ecjrn oh npeACTaBJieH GoJiee neM oahhm bhaom, AaeTcn xjiioh am onpeAejieHHn bhaob h 
BHyipHBH£OBbix TaxcoHOB. Y c<f)arHOBbix mxob eme HMeeTCH xjiioh am onpeAeJieHHn 
cexijHH, a am HexoTopbix bhaob — S. recurvum , S. subsecundum , S. capillifolium — ot- 
AejibHO xjiiohh am onpeAejieHM pa3HOBH#HOCTeH. jin Bcex TaxcoHOB, b tom nncjie 
BHyipHBHAOBBIX, npHBOAHTCH CHHOHHMHXa, 3aTeM CJieAyeT nOApoGHBIH AHarH03, yxa- 
3biBaeTca nepHOA cnopoHomeHHn, oxojiotcdi h nacTOTa b CTpenaeMOCTH. OnncaHHn Bcex 
bhaob conpoBoncAaioTcn opHTHHajibHbiMH pncymcaMH. Bcero hx b pa6oTe 270, Ha oahom 
pHcyHxe oGbihho AaioTcn H3o6pa>xeHHn 2—3 bhaob. PHcyHXH aobojibho cxeMaraHHbie, 
ho ohh OTo6pa>xaK)T caMbie xapaxTepHbie npH3HaxH BHAa, hto noMoraeT nojib30BaTbcn 
pyxoBOACTBOM jiHAaM, He 3HaioH];HM HTajibHHexoro H3bixa. 3HanHTejibHaa nacTb bhaob 
CHaG^ceHa xoMMeHTapiMMH, xoTopbie xacaioTcn 3THMOJiorHH Ha3BaHHn TaxcoHa, xaxnx- 
jih6o ocoGeHHOCTeH, no3BOJiniomHX onpeAejiHTb bha b none 6e3 MHxpocxona h t. a. 
PyGpnxa, xacaiomaaca oxojiorHH, c Harnen tohxh 3peHHn, npeACTaBJineT coGoh TpaAH- 
AHOHHyio xapaxTepHcraxy MecTooGnTaHHn. Tax, aBTop oGbihho OTMenaeT: bha Bcxpe- 
naeTcn Ha hh3hhhbix, nepexoAHbix hjih BepxoBbix GonoTax, no Gepery 03epa, Ha 3a6o- 
noneHHOM Jiyry, Ha paBHHHe, b ajibnHHCxoM hjih cyGajibmmcxoM nonce h t. a* Am onpe- 
AeneHHn nacTOTbi BCipenaeMOCTH pa3pa6oTaHa cneijHajibHan MeTOAHxa, xoTopyio mbi 
CHHTaeM HyncHbiM H3Jio)XHTb, Tax xax OHa no3BOJiHJia oiteHHTb BCipenaeMocTb bhaob Ha 
Been TeppHTOpHH Ha eAHHOH OCHOBe H AOCTaTOHHO oGbeXTHBHO. flpH COCTaBJieHHH no- 
cneAHero nex-JiHCTa (Cortini Pedrotti, 2001) aBTop bck> TeppHTopnio HTajiHH pa3AenHJia 
Ha 20 panoHOB. B cooTBeTCTBHH c 3thm TaxcoH CHHTaeTcn peAXHM, ecjiH BCTpenaeTcn b 
1—3 panoHax, aobojibho peAXHM — b A — 6, He oneHb pacnpocTpaHeHHbiM — b 7—9, 
aobojibho pacnpocTpaHeHHbiM — b 10—13 h noBceMecTHBiM — b 14—20 panoHax. 

TaxHM o6pa30M, mo^cho CAejiaTb bbiboa, hto aBTop pacnojiaraeT npexpacHbiM MaTe- 
pnajiOM no reorpa4)HH mxob b npeAejiax HTajinn; 06 otom CBHACTejiBCTByioT h ee Gpno- 
4)JiopHCTHHecxne nyGjiHxaAHH. K concajieHHio, cbcachhh o pacnpocTpaHeHHH bhaob b 
xanecTBe o6n3aTejibHOH pyGpnxaAHH HapnAy c axojioraeH h BCTpenaeMOCTbio b abhhoh 
paGoTe He npeACTaBJieHbi. Ha Ham B3rjinA, xpaTxan reorpa^Hnecxan xapaxTepncraxa 
TaxcoHOB bo Ojiope b OTJiHHHe ot OnpeAejiHTejw nBJineTcn o6n3aTejibHOH. 

Pa 3 Aeji, OTBeAeHHbiH xjiaccy Sphagnopsida , BXjnonaeT onncaHim 24 bhaob poAa 
Sphagnum , npHHaAJioxamnx x 6 cexiAWM. OGbeM HexoTopbix bhaob oneHb xpynHbin, 
AaeTcn b cooTBeTCTBHH c oGpaGoTXOH c^araoBbix mxob am «®jiopbi CeBepHOH AMe- 
Phxh» (Crum, 1984). CorjiacHO 3 TOMy, Taxne bhabi, xax S. flexuosum Dozy et Molk., 
S.fallax (Klinggr.) Klinggr. h S. angustifolium (C. Jens, ex Russ.) C. Jens., npH 3 HaBae- 
Mbie b pyccxoH c^arHOJioraH (CaBHn-JIioGHAxan, CMHpHOBa, 1968; Ignatov, Afonina, 
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1992; HraaTOB, HraaTOBa, 2003), Cortini Pedrotti npHBOAHT KaK pa 3 HOBHAHOcra Sphag¬ 
num recurvum P. Beauv. B ceKU.nn Subsecunda Taioxe npH3HaBaeMtie HauiHMH OTenecT- 
BeHHMMH GpHOJioraMH bhabi S. denticulatum Brid., S. inundatum Russ., S. contortum 
Schultz, S. platyphyllum (Lindb. ex Braithw.) Sull. ex Wamst. paccMaTpHBaioTCH b Ka- 
necTBe pa3HOBHAHOCTeH S. subsecundum Nees ex Sturm. 

Raacc Andreaeopsida h cooTBeTCTByiomHH nop^AOK bo (jmope HTajiHH npeACTaBJieH 
1 ceMeficTBOM, 1 poaom c 8 BHAaMH. OcTajitHOH o6i>eM (jmopbi 3aHHMaeT KJiacc Bryopsi- 
da , oxBaTHBaioiAHH b ashhom h3A^hhh, KaK y)Ke ynoMHHajiocb, 15 nop^AKOB ot Tetra- 
phidales no Hedwigiales BKJiiowrenbHO. 

3accb, KaK y^ce OTMenanocb Bbirne, nop^AOK pacnojioaceHini TaKCOHOB npHHHMaeTca 
b o6i>eMe, npeAJio^KeHHOM b «CnncKe mxob EBponu h A3opcKHX octpobob», c HeGojib- 
hihmh H3MeHeHHHMH. TaK, b ceM. Polytrichaceae Cortini Pedrotti b OTnnune ot Corley c 
coaBT. (1981) Hap^Ay c Polytrichum BbmejweT poA Polytrichastrum , KaK b HacToamee 
BpeMH npHHHTO mhothmh GpnojioraMH. B to >Ke BpeMH poA Octodiceras OHa He BbiAejm- 
eT KaK caMOCTOHTejibHbiH, a BKjnonaeT ero b Fissidens , KOTopbiH bo (jmope HTajiHH npeA- 
CTaBneH 22 BHAaMH. CaMoe KpynHoe b MHpe ceM. Pottiaceae 3aHHMaeT BeAymee nojio- 
>KeHHe bo (jmope HTajiHH h npeACTaBJieHO 138 BHAaMH H3 33 poaob, hto b 3HanHTejibHOH 
CTeneHH oGycjiOBJieHO pa3HOo6pa3HeM ropHbix MecTOoGHTaHHH. Cortini Pedrotti, xoth h 
ccbuiaeTCH Ha peBH3Hio ceM. Pottiaceae , npoBeAeHHyio R. Zander (1993) ao ypoBiw po- 
Aa, b CBoen paGoTe coxpairaeT TpaAHUHOHHO npHHHMaeMbie mhothmh GpnoJioraMH po¬ 
Abi. TaK, bo (jmope HTajiHH npHBOAflTca poAbi Desmatodon, Pottia , Phascum, KOTopwe 
Zander bkjhohhji b poA Tortula , coxpainnoTCfl Taioxe poAti Trichostomum, Geheebia, 
o6i>eAHHHeMbie Zander c Didymodon h poA Oxystegus , KOTopbiH b peBH3HH oraeceH k 
poAy Trichostomum. KpynHMM bo Ojiope HTajiHH HBJiaeTca cjiomioe b CHCTeMaTHHe- 
ckom OTHomeHHH ceM. Grimmiaceae, oGteAHinnomee 64 BHAa, noura nojioBHHy H3 hhx 
npeACTaBJunoT bhabi poAa Grimmia (33 BHAa), KOTopbie Cortini Pedrotti AaeT b coot- 
BeTCTBHH c MOHorpa(j)HHecKOH o6pa6oTKofi H. C. Greven (1995). B otjihhhc ot «CnncKa 
mxob EBponti h A3opcKHX octpobob» poA Dryptodon bo «0Jiope mxob HTajiHH» He bbi- 
AejweTca KaK caMOCTOHTejibHMH h Dryptodon patens othochtch k poAy Grimmia. Poa 
Schistidium (rpynna apocarpum) AaH b cootbctctbhh c MOHorpa<j>HuecKOH o6pa6oTKOH 
H. Blom (1996), a poA Racomitrium — c yneroM pa6oT A. A. Frisvoll (1983, 1988). 

CeM. Mniaceae s. 1. b peijeH3HpyeMOH pa6oTe AaeTca coniacHO KJiaccH<j)HKaitHH, 
npeAJio^ceHHOH T. Koponen (1988), no KOTopon AaHHoe ceMencTBO bo (jmope HTajiHH 
npeACTaBneHo oahhm poaom — Mnium. PaHee TpaAHitHOHHo BKjnonaeMbie b oto ceMen- 
ctbo poAbi Cinclidium , Cyrtomnium h Rhizomnium o6i>eAHHeHbi b ceM. Cinclidiaceae , 
a poAbi Plagiomnium h Pseudobryum — b ceM. Plagiomniaceae. 

PeueH3HpyeMaa «®jiopa mxob HTajiHH» aBJiaeTca npexpacHbiM nocoOneM no onpe- 
AeneHHio mxob, BbinojiHeHHbiM c yneTOM mhothx nocjieAHHX m OHorpa(j)HuecKHX o6pa- 
6otok. Moxcho HaAeflTbca, hto b GjiH^canmee BpeMH 6yAeT onybjiHKOBaH 2-h tom oto- 
TO H3AaHHH. 
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Ta6jiHaa I. Cyclotella arctica (C3M). 

Ctbopkh c BHeuiHeH noBepxHOCTH. MaciirraSHafl jiHHefiKa: 1—12 — 1 mkm. 








Ta6jinna II. Cyclotella arctica (C3M). 

/ —3 - - nanimpb c BuciiiHeH noBepxHocra; 4 — HHHHHajibHaa h nepsaa BereTaTHBHbie ctbopkh; 5 — MaTepHHCKaa KJieTKa 
h ayKcocnopa; 6 — cMeimie ctbopkh; 7,8 — peHTpajibHbie BbipocTbi c onopaMH c BHyTpeHHen noBepxHOCTH; 9 — pa3- 
jiom ciBOpKii (ajibBeojia); 10 , 11 — ctbopkh c BHyrpeHHeH noBepxHOCTH; 12 — nep^opapna anbBeon h otbcpcthh xpae- 
Bbix BbipocTOB c onopaMH Ha 3arn6e ctbopkh c BHeniHen noBepxHOCTH. MacmTa6Haa jnmeHKa: 1 — 12 — 1 mkm. 
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